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Organic C h e m i s t r y .  

Formation of Ethers in the Preparation of Isoallylene and 
its Homologues from the corresponding Halogen Derivatives 
and Alcoholic Potash. By W. VAUBEL (Rer., 24, 1685-1695).- 
Isoallylene, CH,:C:CHz, can be prepared by three methods, namely, by 
the electrolysis of potassium itaconate, by the action of sodium on 
p-chlorallyl chloride, and by  the action of zinc-dust and alcohol on 
dibromopropylene, CHz:CBr*CHzBr. By the action of alcoholic 
potash on ally1 bromide. ally1 ethyl ether is formed, together with ;I 
small quantity of isoallylene. The present paper deals with the 
behavionr of allyl halogen compounds with alcoholic potash. 

AZZyZ Bromide.-If allyl bromide is added to concentrated alcoholic 
pcjtash, a t  first only a small quantity of potassium bromide is preci- 
pitated; after five minutes, however, a violent reaction sets i n ,  
bubbles of isoallylene are given off, and heat is liberated in quantity 
sufficient to cause the boiling of the mixture. The semi-solid mixture 
which remains consists of potassium bromide, alcoholic potash, and 
allyl ethyl ether. Several experiments are described, with the object of 
determining the conditions under which the greatest yield of isoallylene 
is obtained. The results show that the best yield is obtained by 
using equivalent quantities of allyl bromide and alcobolic potash a t  
13"; 10 grams of allyl bromide then yield 66.5 C.C. of isoallylene. 
Raising the temperature, or the use o l  excess of potash or  alcohol, 
reduces the yield considerably. 

AZZyZ Chloride.-Equivalent proportions were used as with the brom- 
ide. The reaction takes place very slowly a t  the ordinary temperu- 
tare (16') ; on heating on the water-bath, 56 C.C. of isoallylene were 
obtained, whilst 6.1 grams of allyl chloride remained unaltered. 

A?ZyZ Iodide.-The reaction takes place slowly at the ordinary tem- 
perature. 10 grams of allyl iodide at 18" in one hour yielded 19 C.C. 
of isoallylene ; at loo", however, 115 C.C. was obtained. 
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ORQANIC CHEMISTRY. 997 

The above reaction is not a convenient method for the preparation 
of isoallylene, since only 1 per cent. of the allyl bromide and 9 per cent. 
of the iodide is converted into it. The reaction probably takes place 
according to tohe equations CsH,Br + KOH = C3H4 + KBi- + H,O 
and C,H, + EtOH = C,H6*OEt. It is not probable that the ether is 
formed first, and that this breaks up into alcohol and isoallylene. Ex- 
periments to settle this point gave the following results:-Ally1 ethyl 
ether usually decomposes so as to yield allyl alcohol and ethyl alcohol, 
but even when boiled with alcoholic potash no reaction takes place. 

If alcohol cooled below 0" be saturated with isoallylene, and the sol u- 
tion heated in sealed tubes with solid potash, first a t  loo", and then 
at  150-170°, allyl ethyl ether is formed. The ether is not formed 
when isoallylene and ethyl alcohol are heated alone, but in this case a 
liquid is obtained which the author considers is a polymeride of 
isoallylene. It quickly resinities on exposure to air, or by the action of 
dilute sulphuric acid, and gives a white precipitate with mercuric 
chloride. Ally1 ethyl ether also gives a white compound when shaken 
with mercuric chloride. 

TetramethyZisoaZZNZene, CMe2:C:CMe2, is obtained by the action of 
alcoholic potash on the chloride CHMe,*CCl,*CHMe,. It forms a, 
white precipitate with mercuric chloride ; and i t  is probable that this 
reaction is characteristic of isoallylene and its homologues. Isoallylene 
and its homologues cannot be obtained in any quantity from the cor- 
responding alkyl halogen compounds and alcoholic potash ; instead of 
the hydrocarbons, ethers are formed. There are, however, two excep- 
tions, the hexine, CMe2:CH*CH:CH2, which is obtained from dimethyl- 
allylcarbinyl chloride, and tetrarnethylisoallylene obtained as above. 

The author sums up the results already obtained as follows:- 
(1.) When alkyl halogsn compounds are decomposed with alcoholic 
potash, a hydrocarbon is always formed, but under certain conditions 
it is converted into an ether. (2.) Alkyl halogen compounds which 
already contain a double bond always yield a hydrocarbon containing 
a treble bond, even if the formation of a hydrocarbon with two double 
bonds is possible, thns, CH2:CBrCH3 + KOH = CHiC*CH, + KBr + 
H,O. (3.) Those halogen compounds which already coutain a double 
bond, and ought to yield hydrocarbons with two double bonds, yield 
these hydrocarbons, but the greater part combines with the alcoholic 
potash to form an ether. If, however, the ether would be a tertiary 
ether, then the hydrocarbon reniains unchanged, as is the case in the 
formation of tetramethylisoallylene. (4.) The ethers are not formed 
from an alcohol and the unsaturated hydrocarbon done. It is neces- 
sary that alcoholic potash should be preseni,. (5 . )  Isoallylene and it,e 
homologues, and the ethers obtained from them, yield white pre- 
cipitates with mercuric chloride. This is proved for isoallylene, tetra- 
methplisoallylene, and ethyl allyl ether. 

Purification of Crude Alcohol. By E. MOHLER (Compt. rend., 
112, 815--818).-The author has applieii his methods of analysis 
(this vol., p. 503) to follow the rectification of crude alcohol from treacle. 
80 per cent. of the total alcohol can be obtained free from higher 
alcohols or other poisonous compounds, the chief impurities being 

E. C. R. 
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minute quantities of ethereal salts. The head products consist chiefly 
of aldehydes and ethereal salts, and are much purer tban the tailings, 
which contain a large proportion of the higher alcohols, chiefly amyl 
alcohol, with a small quantity of aldehydes and ethereal salts of high 
boiling point. C. H. B. 

The Fourth Primary Amy1 Alcohol. By L. TISSIER (Conzpr. 
rend., 112, 1065-1068) .- Trirnethyletli yl  alcohol (tri?nethzJlca?.bincarb- 
inol), CMe,*CH2*OH, has not been previously prepared. The author 
some time ago obtained trimethylethylamirie from tertiary butyl 
cyanide, and characterised it by its platinochloride (Bzdl. Soc. Cluim. 
[3], 3, 497). Freund and Senze, without acknowledging the priority 
of the author's work, obtained an alcohol boiling a t  102-103" by 
acting on trimethylethylamine, prepared in the same way, with silver 
nitrite, and called it trimethylethyl alcohol. The substance obtained 
by them has properties identical with those of the tertiary amyl 
alcohol, dimethylethylcai*binol, C &fe,Et-OH, first obtained by Wurtz. 
Trimethylethyl alcohol is prepared by the reduction of trimethylacetic 
chloride with sodium amalgam. A mixture of 10 grams of tho 
chloride with 20 grams of trimethylacetic acid is dropped on 
250 grams of 3 per cent. sodium amalgam, and well agitated. After 
24 hours, on addition of water, saturation with potash, and distilla- 
tion, about. 8 grams of an oily liquid is obtained, which cnn be frac- 
tionated into portions boiling at  f porn 65-80", 105-12(?", 150-180", 
and above 180". The fraction passing over atd 105-120", when recti- 
fied, forms a crystalline mass without action on polnrised light (com- 
pare triniethylacetic acid), which melts at 48-50", boils a t  112---113". 
and exerts a considemble vapour tension, even at  the ordinary tem- 
peratures. It dissolves in a Fery small quantity of ether, and has 
all the characters of an alcohol. It yields trimethylacetic acid on 
oxidation with chromic acid. The velocity and limit of etherification, 
determined at  153-1 54", using equivalent proportions of glacial 
acetic acid and the alcohol, were as follows :- 

Velocity , . 40.75 ; 40.69 ; 40.71. Limit . . 66-99 ; 67.2. 
The fraction passing over between 130" and 180" on rectification 

yields trirnethy2eth~E trinzethylacetnte, a colourless liquid of agreeable 
odour, boiling at  164-166". On boiling with dry potasb, it is rapidly 
decomposed into trimethylethyl alcohol and potassium trimethyl- 
acetate. By the action of glacial acetic acid, or of acetic chloride on 
trimethylethyl alcohol in sealed tubes, the acetate is obtained ; i t  is a 
colourless liquid, boiling at about 126", and having an odour of 
apples. 

The first fraction obtained reduces ammoniacal nitrate of silver, 
and forms a compound with sodium hydrogen sulphite, from which, 
after purification, the aldehyde CMe3*COH may be prepared ; it is ;I 
liquid boiling at  74-75', melting at +3', and having sp. gr. 0.7927 
at 18". 

It is proposed to continue the study of triinethylethyl alcohol and 
its derivatives. W. T. 
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Constitution of the Oxygen Compounds in Petroleum. By 
R. ZALOZIECKI (Bey., 24, 1808--1815).-1n this paper the author 
gives an account of the oxygen compounds obtained from petroleum 
in a works at  Kolomea, and which were sent to him in the form of 
sodium salts. These were separated from the petroleum still present 
by repeated treatment with alkalis, and reprecipitation by acids ; the 
resulting brown oil was treated with hydrogen chloride in  alcoholic 
solution, and the mixture of ethyl salts thus obtained subjected t o  
fractional distillation. Three of the fractions appear to be approxi- 
mately homogeneous, and yield the comesponclin,q acids on hydrolysis. 
From the analysis of both acids and ethyl salts, i t  would appear that 
the former have the composition CloHl9O2, CllH2002, and C12H2,02, 
that is, they belong to a series having the general formula C,,I12n+202, 
which is i n  agreement with the results of previous investigators (this 
Journal, 1875, 245; J. Rzus. C'hein. Soc., 1883, 237; Abstr., 1687, 

The corn pound C,J11Q02, on treatment with phosphorus and iodine, 
yields a substance containing iodine. The formula of the latter, as 
deduced simply from a det'ermination of the iodine, is CI0Hl7TO, and 
not C10ELI,I02, and hence the author concludes that these compounds 
do not contain the carboxyl group, but are hydroxylactones or lacto- 
alcohols, and proposes for the coinpound Cl,H,,O2 the following con- 
stitutional formula :- 

648). 

yH'>CH*[ CH,J-,CH<C*2>CH*OH. -0- 
CH, 

H. G. C. 
Preparation of Disodium Erythroxide. By DE FORCRAND 

(Cowtpt. rend., 112, 1006--1009).-The rnonosodium and monopohs- 
sium compounds have been previonsly described (see Abstr., 1890, 
935). To prepare disodiwz e n ~ t h ~ o x i d e ,  C43sNa204,4H20,  three 
equivalents of soda are added to  one equivalent of e~ytlirol, both 
being in Concentrated aqueons solution, and the mixture is allowed 
to evaporate for two or  three dajs  in presence of phosphoric 
anhydride ; or powdered ei-jthrol is dissolved directly in the most 
concentrated soda solutioii by a gentle heat,. Stellate grogps of 
crystals separate, which are freed from the mother liquor by draining 
011 porous tiles. When heated at  135-140" in a current of hydrogen, 
the water is entirely driveu off, and pure dry clisodiutn erythroxidt, 
C4HsNa,04, rernains as a white, amorphous, very hygroscopic mass. 
This is the first disodium alkyloxide that has been prepared. pure. 

If tlie quantity of soda be incrcased to five equivalents, crystals 
are obtained of the formula C4H8Na20, + 2NaOH + 9*5H20. By? 
study of the thermal properties of this substance, it is evident that4 it 
is not a mixture. The anhydrous compound C4H8Na204,2NaOH, 
obtained as above described, decomposes at  temperatnres higher than 
1CO". 

The first and second alcoholic hydrogen atoms are readily replaced 
by sodium, but the remaining two such atoms in erythrol are not 
removable in the same manner; this fact is of importauce in connec- 
tion with the constitution of polybasic alcohols, particularly as the 
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author has previously prepared disodium glyceroxide, but has been 
unable to substitute the third alcoholic hydrogen by sodium. 

The question suggests itself whether the secondary alcohols form 
true alcoholates, RS it is already known that secondayy aldehydes do 
not react with bases in the same way as do the primary aldehydes. 

The author proposes t o  investigate isopropyl alcohol to ascertain 
this point. W. T. 

Refractive Power of Levulose and Invert-sugar. By H. 0s.r 
(Bey . ,  24,1636-1(545).-The differences in Lhe refractive power of lev- 
dose  observed by various chemists have led the author to carry out fresh. 
determinations. The sugar employed mas prepared from inulin, and 
was crystallised from absolute alcohol three or four times; t h e  
product is anhydrous, is not hygroscopic, aud decomposes slowly at  
100". Heating is without effect on the refractive power of neutral 
aqueous or alcoholic levulose solutions. 

For solutions containing 3 to  30 per cent. by weight of levulose 
the refractive power is given by the formula (a)20/D = - (91.90 + 
0*111p), where 11 is the percentage of sugar in grams. These results 
are higher than those of Hiinig and Jesser for solutions containing 
less than 25 per cent. of the sugar; for  concentrations above this, 
the results are somewhat lower. The values of Jungfleisch and 
Grimberb are abont 3 per cent. lower throughout, apparently pointing 
to the presence of some inactive impurity in their preparations. 

A comparison was instituted between the actual refractive powers 
of various solutions of equal parts of levulose and dextrose, and the 
theoretical values calculated from the author's numbers for levulose 
and those of Tollens for dextrose ; lhe agreement is very close, and 
the num'bers would be almost identical if Tollens' figures should 
prove to be slightly too high, in consequence of some decomposition, 
of the dextrose having taken place while being dried at 60-70". 

Comparative experiments were instituted to show the amount of 
monosaccharoses decomposed during the inversion of sucrose by 
means of hydrochloric acid, acetic acid, and oxalic acid of various 
concentrations and at  different temperatures. Acetic acid decom- 
poses levulose at  ordinary temperatures, as does also 0.1 per cent. 
hydrochloric acid at 300" ; the best results are obtained by heating 
the sugar a t  60" for 1.5 hours with 2 per cent. solution of osalic acid, 
or for 4 hours with 1 per cent. solution ; the presence of the onalic 
acid is without effect on the refractive power of invert-sugar. 

The results of Grubbe are thus confirmed, whilst those of Jung- 
fleisch and Grimbert are shown to be incorrect. J. B. T. 

Trehalose. Bg MAQUENXE (Compt. rend., 112, 947-930) .- 
Solutions containing 16 and 8 per cent. of trehalose solidify a t  
-0.895" and -0.43" respectively, and hence the molecular weight is 
about 350, a result which shows that trehalose does not belong to the 
trioses. 

Trehalose, completely inverted by sulphuric acid, was treated with 
phenylhydrazine and compared with a solution of glucoae of equal 
reducing power in the manner previously described; they gave the 
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same amount of glucosazone under the same conditions, a.nd it follows 
that glucose is the sole product of the inversion of trehalose, and 
hhah tlhe molecule of the latter contains CI2. 

When boiled with excess of acetic anhydride in presence of a small 
quantity of zinc chloride, trehalose yields an octacetin, 

which, after crystallisation from alcohol, melts a t  97-98', is 
distinctly volatile, burns with a beautiful white flame, and is rapidly 
hydrolysed by baryta at  100". 

It follows from these results that trehalose is an octohydric alcohol, 
isomeric with the true saccharoses, and very similar to  maltose in its 
molecular constitution, but differing from the latter in that it has no 
aldehydic function. C. H. B. 

C,2H,*O,, (GH,0)9, 

Xylose from Maize Cobs. By W. E. STONE and D. LOTZ (Ber., 
24, 1657--1658).-1f maize cobs are treated with 1 per cent. 
ammonia, and then extracted for eight hours with boiling sodium 
hydroxide (2 per cent.) and alcohol added to the extract, a brown, 
voluminous precipitate is obtained. Z$ kilos. of material yield 
200 grams of this product. The product dissolves in acids, and 
is precipitated on addition of alcohol; after being treated i n  this 
manner several times, it still contains 0.76 per cent. of ash. It is 
easily soluble, and blackens on exposure to air. When distilled with 
hydrochloric acid (sp. gr. = 1*06), it yields 48-50 per cent. of 
furfuraldehyde. When heated for eight hours with sulphuric acid 
(2 per cent.) on the water-bath, a sweet syrup is obtained which 
deposits crystals after a time. These were identified as xylose by 
determining their optical activity, [ a ] ,  = 19-55", and by preparing 
the phenylhydrazido, which melts at  '159-160", and is strongly laevo- 
rotatorv. The vield is small, and further exDeriments showed that 
most of? the product yielding furfuraldehyde kmains in the material. 

E. C. R. 
Action of Nitric Acid on Vegetable Fibres. By C. F. CROSS 

and E. J. BEVAN (Ber., 24, 1772-1776; see also Proc. Chenz. Xoc., 
1891, 61).-In a recent paper (this vol., p. 814), Lifschutz has 
described the action of a dilute mixture of nitric and sulphuric acids 
on pine-wood, chiefly wi th  a view to the preparation of pure cellulose, 
and without considering intermediate products obtained from the 
lignin constituents of the wood. From their researches in ,a  some- 
what wider field, although these are yet far from being completed, 
the authors are in a position to state that Lifschutz's conclusions 
cannot be applied to vegetable fibres in general. They have already 
shown in previous researches that with the typical lignocellulose jute 
fibre moderately concentrated acid yields yellow acid compounds 
with a small proportion of nitrogen (Abstr., 1880, 666), whilst with 
5 per cent. nitric acid the fibres are converted into cellulose, oxalic 
acid, and gaseous products (Trans., 1889, 199). They have shown 
that the iute fibre contains a closed chain of carbon atoms. Drobablv 

d 

having the formula CH'Co*(?(oH)2 t I and that three of 
C H*CH2*C (OH) 2' 
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combined together by oxygen condensation, forming a complex of 
18 carbon atoms. 

When the fibres are heated with dilute nitric acid (5-10 per cent.) 
a t  50-60", a gas is evolved which consists for the most part of 
nitrous oxide, and only contains small quantities of nitric oxide; 
later on, the evolution of hydrocyanic acid is also observed, and on 
boiling the product with alkali, ammonia and more hydrocyanic acid 
are formed. O d i c  acid is also obtained, even at  as low a tempera- 
ture as 40-50". 

The reaction is extremely complicated, but it appears very prob- 
able that the substance is hydrolysed at the points where aldehyde 
condensation has t!aken place, nitrous acid being also formed, which 
then attacks the ketone ring with formation of oximes; these are 
then decomposed by excess of nitrous acid in the following manner :- 

X:C:N*OH + O:N*OH = X:CO + N,O + H,O. 
The result, tlierefore, is an iiicrease i n  the number of oxygen atoms 
in the molecule, and the ring is then split with formation of com- 
pounds of lower molecular weight. The process is not to be regarded, 
with Lifschutz, as a simple oxidation. 

In cont,inuing these investigatious, the authors also intend to 
essmiiie t,he physiological side of the question. H. G. C. 

Dissymmetry and Optical Activity of Alkyl Derivatives of 
Ammonium Chloride. By J. A.LE BEL (Compt.rend., 112,724-726). 
-No physical isomerides have hitherto been obtained by the substitu- 
tion of any number of alkyl radicles less than four for the hydrogen 
i n  ammonium chloride. This absence of isomerides may be due to 
one of two causes : firstly, only one of the isomerides geometrically 
possible may satisfy the necessary dynamical conditions of equilibrium 
and possess an invariable form ; secondly, the radicles united to the 
nitrogen may be able to make permutations amongst themselves. 

The action of moulds on methylethylpropylamine hydrochloride 
yields no product withany optical activity, and it follows that in this 
case the radicles are able to make permutations among themselves 
similar to those which take place at high temperatures in the case, 
for example, of sodium amyloxide. 

The author has previously shown that an invariable geometric 
form of a molecule arises from repulsions between its constituent 
particles (Bull. SOC. Chim. [3], 2, 788), and it would follow that by the 
introduction of more complex radicles with larger spheres of repulsion, 
stability might be given to a, particular geometric form which, with 
simpler radicles, is unstable. This condition seems to be realised in  
trimethylisobutylammonium chloride ( Abstr., 1890, 475). 

Isobutylpropylethylmethylammonium chloride, when subjected t o  
the action of moulds, gave two products, which in concentrated solu- 
tion had rotatory powers exceeding -7" and -So. The active salt 
is somewhat stable, and if neutral can be obtained in the solid form. 
It can be converted into an active acetate by means of silver acetate, 
but not into an active sulphate. The optical activity disappears 
when the mercurochloride or  platinochloride is treated with hydrogen 
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mlphide, but does not quite disappear in t.he case of the aurochloride. 
The alteration in the rotatory power in these cases is probably due 
to the action of the liberated hydrochloric acid. There is some 
indication of the existence of an isomeride with a clextro-rotatory 
power. 

The action of moulds on the chlorides of ethylpropyldimethyl- 
ammonium, etl~yldipropylmethylammonium, ethyldipropylisobutyl- 
ammonium, and ethylpropyldiisobutylammonium yields products 
which are either inactive or show very feeble optical activity. If 
any active isomerides exist, they form only a very small fraction of 
the products obtained under these conditions. 

Action of Hydroxyhydrocarbon Derivatives on Nitrides 
and Hydronitrides. By R. VIDAL (Compt. rend., 112,950-951).- 
When vapours of methyl o r  ethyl alcohol are passed over phospham, 
PN,H, previously heated at  15U--20O0, a metaphosphate of a primary 
amine is formed, together with some alcohol and a secondary amine. 
The primary action is PN2H + 4ROH = P04(NH&),, but the 
phosphate decomposes under the influence of heat in accordance with 
the equation PO4(NH,R,), = ROH + P03NH3R + NHR,. 

The reaction is more distinct in sealed tubes; ether yields the 
same products as alcohol, but aldehyde yields resinous and ammo- 
niacal products, the nature of which has not yet been determined. 

Boron nitride seems to behave in a similar manner, and the beha- 
viour of the higher alcohols, phenols, and polyhydric alcohols is under 
investigation. C. H. B. 

Chloralimido-compounds. By R. MOSCHELES (Ber., 24, 1803- 
1805) .-When chloralurethane, CCl&H(OH)*NH*COOEt, is treated 
with benzoic chloride and aqueous alkali, it does not, as expected, 
yield the benzoyl compound CC13*CH( OBz)*NH*COO Et, but simply 
loses water forming ethyl chZoraZimidocarboxyZate, C Cl,*CH:N*COOEt, 
which melts at  143". Other acid chlorides and anhydrides have the 
same effect. DiBerent substituted chloralimido-compounds can be 
prepared in a similar manner from the substituted chloral-ammonias 
having the general formula CC13*CH( OH)*NHX. The following de- 
rivatives have been prepared : formy Zcldoralirnide, CCl,*CH:N*CHO, 
melting at 193" ; acetyZchloraZimide, CCl,*CH:NAc, melting a t  207" ; 
and be~zzoybhlo~al imide,  CCl,*CH:NBz, which decomposes a t  142". 
They are all insoluble in water, but dissolve readily in alcohol and 
acetic acid, and are distinguished by the ease with which they crys- 
tallise. 

C. H. B. 

On animals they have no physiological action whatever. 
H. G. C .  

Action of Ethylenediamine on Thiamides. By G. FORSSELL 
(Bey.,  24, 1846-1847) .-Dithioxamide combines with 2 molecules 
of ethylenediamine, ammonia being evolved and an intermediate com- 
pound of the formula N H2*C2H4*NHGS*CS*NH*C2H4*NH2 probably first 
formed ; this is, however, unstable, and immediately passes into the 

closed compound >C*CeNH.brr , hydrogen sulphide being 
7H2-N N-CH, 
CB2*NH 3 
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eliminated. This compound is a powerful base, and combines with 
two equivalents of acids to form stable salts. 

In a similar manner, ethylenebenzyldiamine is prepared from ethyl- 
enediamine and thiobenzamide. Ethylenediamide also reacts with 
thiocarbamide, and with xanthogenamide, but the products have not 
yet been further investigated. 

Action of Ethylenediarnine on Ethyl Dibromosuccinate. 
By G. FORSSELL (Ber. ,  24, 1847-1848) .--Ethyl dibromoauccinate is 
mixed with anhydrous ethylenediamine (2 mols.) in absolute alcoholic 
solution ; after warming for  some time on the water-bath, the crystals 
of ethylenediamine hydrobromide which separate are removed, and 
the alcohol allowed to evaporate spontaneously ; the residue crystallises 
from alcohol in colourless needles, melts at 161", and has the formula 
COOEt*CiC*CO*NH*CzHo*NH2. The potass ium salt crystallises in 
needles ; the copper salt is very unstable. 

Phenylpropiolic acid is formed by the interaction of ethyl cinnam- 
ate and ethylenediamine. 

J. 73. T. 

J. B. T. 

Derivatives of Arnylene Nitrosate. By 0. WALLACH and J, 
V AHL (Annalen, 262, 324-339) .-Amy lenenitrolanzine, 

NH2* CMe2*CMe:N0 H, 
can be obtained by dissolving nmylene nitrosste (Abstr., 1888, 37) 
in warm alcoholic ammonia, then adding a sufhient quantity of 
potassium carbonate to combine with the nitric acid present as ammo- 
nium nitrate, evaporating to dryness, and extracting the organic base 
with chloroform. It is, however, best prepared by dissolving amylone 
nitrosochloride (Abstr., 1888, 1098) in warm, concentrated alcoholic 
ammonia, filtering from the precipitated ammonium chloride and 
evaporating the alcohol under reduced pressure ; the residue is theii 
extmcted with boiling chloroform, when the base passes into solution, 
whilst the hydrochloride of the base remains in an almost pure con- 
d i tion. 

Amylenenitrolamine melts a t  99-100", boils at 218-220", and 
sublimes when gently heated in long, lustrous needles; it is very 
readily soluble in water, alcohol, and chloroform, but more sparingly 
in ether, and insoluble in light petroleum. An aqueous solution of 
the base has a strongly alkaline reaction, and gives very characteristic 
reactions with solutions of metallic salts ; on the addition of nickel 
snlphate, for example, there is obtained a yellow solution from which 
well-defined, yellow crystals aro deposited on evaporation ; cobalt 
nitrate produces a reddish-brown, and ferric chloride a yellowish- 
brown coloration. When aqueous solutions of equal quantities of 
the base and of copper sulphate are mixed, a dark, reddish-violet 
coloration is produced, and, on evapoi-ating the solution, dark-violet 
crystals, which are very readily soluble in water but insoluble in 
alcohol and ether, are deposited. The compound (C,H,,N,O),,AgNO, 
is precipitated on adding a concentrated solution of silver nitrate to 
an aqueous solution of the base ; it melts and takes fire when heated 
strongly, and rapidly darkens on exposure t o  the air. The hydro- 
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chloride, C5HI2N30,HC1, separates from alcohol in deliquescent crya- 
tala, is very rcadily soluble in water, and melts a t  186-187" with 
decomposition; the vapours evolved on heating the salt impart a red 
colour to a pine-chip moistened with hydrochloric acid. 

DibeizroyZun~yZenenitr~Zu~~ine, NHBz*CMe2*CMe:N*OBz, prepared by 
shaking the base with potash and benzoic chloride, crystallises well 
from ethyl acetate, melts a t  148-143", and is readily soluble in  ether, 
but only sparingly in cold alcohol, and insoluble in water and alkalis. 
The benzoyl derivative, NHBz*CMe2*CMe:NOH, is formed when the 
dibenzoyl derivative (5  grams) is boiled with an alcoholic solution of 
potash (0.86 gram) for an hour ; it crystallises from boiling alcohol, 
melts a t  184-185", and is soluble in alkalis, but only very sparingly 
soluble in boiling water. 

Benzoylamyleneketoamine, NHBz*CMe2*COIMe, is obtained when 
benzoylnitrolamine is boiled for a short time with dilute (1: 19) 
sulphuric acid; it separates from alcohol in crystals, melts at 
120-1121", and is readily soluble in alcohol and ether, but only 
sparingly in cold water, and insoluble in  alkalis. 

The hydrazone, NHPh*CMe2*CMe:N2HPh, is deposited in yellow 
crystals, when a concentrated aqueous soliition of the ketoanilide 
NHPh*CMe,*COM e, previously described (Abstr., 1888,37), is treated 
with phenylhydraziae ; i t  melts a t  96-97", and is insoluble in water, 
but readily soluble in ether and hot alcohol. 

Amylenenitrol-a-nuphthylamine, CloH7*NH*CMe2*CMe:NOH, can be 
obtained by boiling amylene nitrosate with an alcoholic solution of 
a-naphthylsmine ; i t  separates from boiling alcohol in well-defined, 
colourless crystals, melts at  173-174", and is readily soluble in ether, 
but only sparingly in cold alcohol, and insoluble in water. 

Anzylene~~itrolorthutt~idoquinoline, C9NH7*KH*CMe2*CMe:NOH, pre- 
pared in like manner, crystallises in reddish plates, melts a t  153-154", 
and is readily soluble in ether, but only sparingly in alcohol. 

F. S. K. 

Decomposition of Amylene Nitrosate with Sodium Ethoxide. 
By 0. WALLACH and P. ENGELS (AnnuZen, 262, 339-354).-Three 
oximes having the empirical formula C5H9N0 are formed when amylene 
nitrosate (32 grams) is added to a cool solution of sodium (4.6 grams) 
in  absolute alcohol (120 c.c.) and the mixture warmed for a short 
time to complete the reaction. Water is then added, the precipitated 
oil separated, and the residual alcoholic solution submitted to distil- 
lation with steam ; the distillate is saturated with sodinm chloride, 
extracted with ether, the ether evaporated, and the residue mixed 
with the original oil. This product contains the three compounds, 
which are separated as follows :-The mixture is distilled with steam, 
when the a-oxime, together with small quantities of the P-compound, 
passes over first in an oily condition ; the distillate is saturated with 
sodium chloride, extracted with ether, and the a-oxime isolated by 
fractional distillation under reduced pressure. After some time, 
crystals of the p-oxime begin to collect in the condenser, but, on 
further distillation, the oily distillate solidifies more slowly ; at this 
stage the process is stopped and the oil in the residue is extracted with 
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ether ; on evaporating the ethereal solution, the yoxime is obtained in 
crystals together with an oily mixture of the a- and p-compounds. 

The a-oxime crystnllises in transparent, colourless plates, melts 
at 45", boils a t  83-84' (55 mm.) and is very readily soluble in ether, 
alcohol, benzene, chloroform, and light petroleum, but more sparingly 
in water ; it dissolves in soda, yielding, under suitable conditions, a 
crystalline sodium derivative, and with hydrogen chloride in ethereal 
solution it gives a colourless precipitate. A va,pour density deter- 
mination by V. Meyer's method, and molecular weight detei*minations 
by Raoult's and by Raoult and Beckmann's methods, gave results 
agreeing with those required by a compound of the molecular formula 
C,H,NO. The benzoyl derivative, C,H8:N*OBz, prepared by shaking 
an alkaline solution of the oxime with benzoic chloride, crystallises 
from dilate alcohol in lustrous needles and melts a t  68-69'. The 
dibromide, C,H,NOBr,, is formed when bromine is added to a well- 
cooled glacial acetic acid solution of the oxime until a permanent 
coloration is produced j it melts at  58', and turns green when treated 
with soda, bat the colour soon disappears again. 

The ketone, C5H80, is obtained when the oxime is heated with 
dilute sulphuric acid; i t  is an oil having an agreeable but rather 
pungent odour, and boils a t  98-102". It combines readily with 
bromine in ethereal or glacial acetic acid solution, and i t  is imme- 
diately oxidisezi by potassium permanganate ; when treated with 
hydroxylamine, it is converted into the a-oxime (m. p. 45"). 

The Ij'-ozime is the principal product of the action of sodium 
ethoxide on amylene nitrosate; it separates from alcohol in well- 
defined, transparent crystals, melts a t  67-68', and boils at 129-134" 
under a pressure of 25 mm., and at 120-122' under a pressure of 
11 mm.; i t  is insoluble in soda. I ts  molecular weight was de- 
termined by Raoult's methods and its vapour density by Meyer's 
method, employing the vapour of amyl acetate and of diphenylamine ; 
the results showed beyond doubt that the cornpound has the mole- 
cular formula CloHleNz02, but clearly indicated it dissociation of the 
molecule under the conditions of the experiment; the solid com- 
pound obtained by the condensation of the vapour of the p-oxime, 
which had been heated to the boiling point of diphenylnmine, was 
found to be the a-oxime. The dibrornide, CloH18N202Brz, prepared by 
treating t'he p-oxime with bromine in glacial acetic acid solution, 
separates from dilute alcohol in crystals melting at  102" ; when boiled 
with alcoholic potash, i t  loses 1 mol. of hydrogen bromide, and is con- 
verted into the bs-omo-derivative, CloH,,NZO2Br, which crystallises in 
colourless prisms and melts a t  87". 

The ry-oxime crystallises from alcohol in colourless needles, melts aC 
lll", and is only moderately easily soluble in cold alcohol, and in- 
soluble in water and alkalis. Molecular weight determinations by 
Haoult's method gave results agreeing with those required by a 
compound of the molecular formula C15H,yN303, but the complex 
molecule easily undergoes dissociation on heating, the compound 
being converted into the a-oxime. The dibromicle, C'laH2yN303Br2, 
separates from dilute alcohol in crystals and melts at 82"; when 
heated for a short t'ime witb alcoholic potash, i t  is converted into the 
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bromo-derivative, C,5H26N303Br, which crystallises from alcohol in 
needles and melts a t  102". F. S. K. 

Condensation of Guanidine with Ethereal Salts of /%Ketonic 
Acids. By J. .JAEGER (AnnuZen, 262,365-372).-1midomethylnracil, 
CH<ggi.Eg> CNH,  is deposited in crystals when guanidine carb- 
onate (8 grains) is heated for four hours with an alcoholic solution 
of ethyl acetcacetnte (12 grams) (compare Kohler, Ber., 19, 220). 
It crystallises in prisms, melts a t  270" with decomposition, and is 
readily soluble in alkalis and hot water, biit only sparingly in 
alcohol and cold water, and insoluble in ether. The hydrochloride, 
C5H7N30,HC1, forms long, colourless crystals and melts at  295". The 
acid suZphnte, C3H7N30,H2SO4, crystallises ifi small plates and melts 
at 180". The nitrate,  C3H,N30,HNO3, crystadlises from warm, dilute 
nitric acid in colourless, lustrous needles, explodes a t  120°, and is de- 
composed by boiling water. 

Brom.imitZoiireth yluracil, C5HGBrN30, is obtained when imidomethyl- 
upacil is treated with excess of anhydrous bromine ; it is a yellowish 
powder, only very sparingly soluble in water, and when heated with 
concentrated ammonia at  200", i t  is converted into an amido-com- 
pound which melts at  275". 

Dibromol~ydrox?limidomet7, ylurncil, N H < ~ ~ , ~ ) & ~ ~ > C M e O H ,  is 
formed, together with the bromo-derivative just described, when imido- 
methyluracil is suspended in water and bromine added until ,z 
permanent coloration is produced ; it crystallises from water in 
colourless needles, melts a t  160°, and is decomposed by boiling 
alcohol, being converted into bromimidomethyluracil. 

A compound of the composition (C6H6N30Me)2,HI is obtained 
when imidomethyluracil is heated with excess of methyl iodide for 
some hours a t  140°, the solution evaporated, and the residue recrys- 
tallised from hot water; it melts a t  212O, and is decomposed by 
potassium carbonate yielding methylimidoumcil ,  C,H6N30Me, which 
crystallises from hot water in long, lustrous prisms and melts at  312". 
The hydrochZoride, C,H6N,01\lle,HC1 + H20, is a crystalline compound 
readily soluble in water. The sulphate, ( C,H6N30Me),,H2SOr, is 
crystalline and melts at 270". When methylimidometbyluracil is 
heated with a solution of barium hydroxide, i t  is decomposed with 
evolution of methvlamine. 

CO-NH Imidodi~~2etl~yZuraciZ, CMeGCMeeNH> C:NH, can be prepared by 
heating guanidine carbonate with an alco'holic solution of ethyl 
methylacetoacetate ; it separates from alcohol in spherical aggre- 
gates, melts at 320", and is almost insoluble in water, alcohol, and 
ether. The acid szdphnte, C6H9N30,H-2SOa, crystallises in small, 
colourless needles, and melts a t  265". The nitrate,  C6H9N3O,HNO3, 
crystallises from warm dilute nitric acid in lustrous plates melting 
at 200". 
Imidophengluracil, C,,H,N,O, prepared by treating guanidine carb- 

onate with ethyl benzoylacetate, is an amorphous powder ; it melts a t  
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294", and is insoluble in water, alcohol, and ether, but soluble in 
acids, forming salts. 

By 0. WALLACH aud G .  REINHARDT (Annulen, 
262, 354--364).-The following experiments show that the red com- 
pound ('' rubeanic acid, rubeanmasserstoff ") obtained by the com- 
bination of cyanoqen and hydrogen sulphide behaves in many reactions 
as if it were dithioxamide, NH2*CS*CS*NH2 (compare Ephmim, this 
TO]., p. 831) ; the sodium derivative, on the other hand, has doubtless 
the constitution SNa*C(NH)*C(NH)*SNa (compare Wallach, Ber., 13, 
528). 

Dibenmy Zdithioxarnide, C7H7*NH*CS*CS*NH*C5Ht, is formed, with 
evolution of ammonia, when dithioxamide (rubeanic acid) is heated 
with benzylamine in alcoholic solution, and also when dibenzgl- 
axarnide (m. p. 219') is melted with phosphorus pentasulphide ; it 
separates from hot ethyl acetate in yellowish-red crystals, melts a t  
115", and is only sparingly soluble in warm alcohol, but more readily 
i n  ether. It is insoluble in aqueous, but readily soluble in alcoholic 
potash, the salt thus obtained being decomposed by carbonic an- 
hydride ; its alcobolic solution gires precipitates with lead acetate and 
mercuric chloride. 

Dimethyldithioxumide, NHR.Ie*CS*CS*NHMe, can be prepared by 
warming dithioxamide with methylamine in dilute alcoholic solution, 
and also by treating the compound NHMe*CCl,*CCI,*NHMe (compare 
Wallach and Pirath, Bey., 12,1063) with hydrogen sulphide ; it forms 
yellow crystals, melts at 140°, and is readily soluble in alkalis, but 
only sparingly in alcohol. Wben boiled with benzylamine, i t  is con- 
\-erted into dibenzyldithioxnniide with evolution of methylamine. 

Diethyldithioxamide, NHEt*CS*CS*NHEt, prepared by analogous 
reactions, forms yellowish-red crystals, me1 ts a t  58", and is readily 
soluble in alcohol, ether, benzene, and chloroform, but more sparingly 
in light petroleum, and almost insoluble in water ; it dissolves freely 
in  cold alkalis yielding compounds which are decomposed by carbonic 
anhydride. 

Diumyldithioxumide, CjHII*NH*C8*CS*NH.C~H~,, prepared by 
warming dithioxamide with amylamine in alcoholic solution, crystal- 
lises in red prisms and melts at 60". 

Isodirnethyldiprop y ldithioxarnide, SPr*C (NMe) C (N&Ie)*SPr, can be 
obtained by bciling dimethyldithioxamide with sodium ethoxide 
(2 mols.) and propyl chloride (2 mols.) until the separation of 
sodium chloride is a t  an end ; i t  is a yellowish oil. 

Isotetret h?/ldit hioxurnid e, S E t*C (NE t) *C (NE t) -SEt, can be prepred 
from diethyldithioxamide and ethyl iodide in like manner ; i t  is an 
oil. F. S. K. 

Isomerism of Thioaldehydes. BYE. BAUMANN and E. FROMM 
(Ber., 24, 1419-1430 ; compare next abstract and p. 1050).-Form- 
aldehyde and acetone each yield only one trithio-derivative ; acet- 
aldehyde and benzaldehyde, however, yield three, as will be shown 
later (this vol., pp. 1010 and 1050). Marckwald's ytrithioacetaldchyde 
is merely impure a-trithioacetnldehyde. The compound at  present 
termed a-trithiobenzaldehyde is in reality a polymeric derivative of 

F. S. K. 
"Rubeanic Acid." 
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high molecular weight, whilst the y-tritbiobenzaldehyde (m. p. 167") 
of the authors, from its close analogy with a-trithioacetaldehyde, 
will in future bo termed the a-form. The trithiobenzaldehydes, on 
heating with copper, are decomposed quantitatively into cinnamens, 
but this is no proof of their having the formula CHPh<S>CHPh, 
since similarly constituted compounds, hy simple heating, arc converted 
into substances of lower molecular weight. It has also been shown 
that the formation of polymeric thioaldehydes, by the action of 
hydrogen sulphide on aldehydes in aqueous solution, is not direct, 
but is preceded by the formation of mercaptans or hydroxy- 
mercaptans ; under the influence of condensing agents, these com- 
poiinds then polymerise with elinhation of hydrogen sulphide or 
water respectively. 

Molecular weight determinations have proved that, by the inter- 
action of hydrogen sulphide and aldehydes, in presence of hydro- 
chloric acid, trithio-derivatives are exclusively formed, and that they 
exist in two isomeric modifications, the a- or lower melting isomerides 
are obtained in largest quantity at, low temperatures, and are con- 
verted into the /%modifications by the action of iodine aud similar 
sribstances ; the more stabIe isomerides are formed in greatest 
proportion in excess of hydrochloric acid, and crystallise with 
1 mol. benzene. 

Tbe researches of Klinger have shown that the trithiacetic 
aldehydes are substitution products of trithioformaldehgde (trithio- 
methylene), which has the formula S<CH,.S>CH2 ; the isomerism 
of the compounds is evidently geometric, and is not dependent on 
the sulphur atoms. These substances may therefore be regarded as 
affording the simplest example of isomerism, similar to that 
developed by v. Baeyer in the case of the hydropht'halic acids, and 
his system of nomenclature may be conveniently employed to 
distinguish the various modifications. 

Mono-substitution derivatives of trimethylene o r  trithiomethylene 
can only exist in one form ; di- and tri-substitution products may exist 
in two forms unless two substitution groups are linked to the same 
carbon atom ; tetra-substituted derivatives resemble the di-substitu- 
tion products ; whilst penta- and hexa-derivatives are incapable of 
occurring in geometrically different forms. The foregoing applies 
only when the substituting groups are alike ; if unlike, the number of 
isomerides is considerably increased. 

The following diagrams represent the possible forms of trisubsti- 
tuted trithiomethylene ; the present /3-trithioaldehydes, being the 
more stable compounds are ranged in the trans- or fumaro'id class. 
The carbon atoms are assumed to occupy the corners of the triangle, 
the thin lines representing methylene hydrogen, the thick ones t h e  
substituting groups :- 

S 

CH2.S 
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a-trithioacetaldehyde (m. p. 

"a-1 rithiobenznldebyde (m. p. 

"a-trithiopa~tllllethox~ibenz- 

*a-trithioethomethoxghenz- 

*a-  trithioethisobutoxyben z- 

*,-trithiocinnamaldehjde 

101') .................. 
167') .................. 1 

aldehyde (m. p. 127') .... 
aldehjdc (m. p. 157') .... 
aldehyde (m. p. 142'). ... 
(m. 1). 167') ............ 

a-Cia- or maleinoTd &Trans- or fumaro'id No isomerism. 
form. form. 

Besides the difference in physical properties, the two forms may 
further be distinguished by the fact that, on oxidation, the cis- 
conipound could only yield one disulphone sulpliide, whilst the trans- 
derivative should give two, corresponding with the formula 

P-trithioncetaldehpde (m. p. 

B-trithiobenzaldehyde (m. p. 

"P-tritliioparnmethoxpbenz- 

"8-trithiorthomethoxybenz- 

"B- trithiorthisobutoxybenz- 

"P-trithiocinnumsldehyde 

1250). 

225'). 

aldehyde (m. p. 183'). 

aldehyde (m. p. 224'). 

aldehyde(n1. p. 163"). 

(m. p. 213'). 

The following table shows all the trithioaldehydes at present known ; 
those marked * are described for the first time by the authors iu the 
following papers :- 

Aldehyde. 

Acetic.. ............ 
Benzoic ............ 
Pnramet,hoxybenzoic . 
0rthomet.hoxybenzoic. 

Qrthisobutoxybenzoic. 

,Cinnamic ........... 
Formic ............. 
Acetone. ............ 

--- 
~~ 

a- or cis-foriii. i b- or trans-form. 

J. B. T. 
Trithio-derivatives of Acetaldehyde and Polymeric Thio- 

formaldehyde. By E. BAUMANN and E. FROMM (Ber., 24,1457-1469 ; 
conipare preceding abstract).-Marckmald has stated that three pro- 
ducts are formed on heating thialdine thiocyanate in aqueous solu- 
tioil ; these are thiacetaldehyde, y-frit hiacetaldehyde, and a compound 
of the formula NH:C<s.cHa,e ' O C H M e > S .  The authors have repeated this 

Work, and have found that, during the decomposition of the thialdine 
salt, hydrogen sulphide is evolved. Marckwald's tliiacetaldehyde 
contains ordinary aldehyde, and may be separated by treatment with 
water, which converts the thiacetaldehyde into a hydroxymercaptan ; 
the constitution of this is uncertain, but i t  is undoubtedly a cornpli- 
cated polymeride of hydroxyethylidene mercaptan, SH*CH2*CH,*OH. 
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On treatment of this compound with concentrated hydrochloric acid, 
a-trithiacetaldehyde is formed (m. p. 101-102"), instead of the 
-,-derivative, and is readily purified by crystallisation from acetone. 
'I'hiacetaldehyde, on treatment with hydrochloric acid, also yields 
a-trithiacetaldebyde, and not, the y-compound as stated by Marckwald. 
An examination of the second product (see above) obtained by the 
clecomposition of thialdine thiocysnate shows that it is simply impure 
a-trithiacetaldehyde ; t,hree different preparations melted at 71-72", 
73-74", and 76-77', but, after recrystallisation from acetone, they 
all melted at 101". The impurity, altboiigh sufficient to lower the 
melting point, does not affect the analytical results. A compound 
(m. p. 75-76O) prepared by Poleck arid Thummel by the action of 
hydrogen sulphide on vinylmercuric oxjchloride in  hydrochloric acid 
solution is also without doubt a-trithiacetaldehyde. 

The polymeric thioformaldehyde of Wohl isinsolu ble in all menstrua, 
including naphthalene ; it is not volatile with steam, decomposes on 
heating slightly above its melting point, and is oxidised with diffi- 
culty, yielding sulphuric acid and metbylenedisulphonic acici. The 
trithioaldehydes oE the aliphatic series are all converted on oxidation 
illto disulphone sulphides or trisulphones. Wohl's substance is 
rather to be regarded as a complicated polymeric compound or as it 

mixture, since different preparations melt at various temperatures 
between 175" and 186". 

Trithiacetaldehyde is therefore proved only to exist in  two forms, 
corresponding in this respect with the aromatic tiithioaldehydes, 
whilst only one trithioformaldehyde is known. 

Dimethylacrylic Acid from Isovaleric Acid. BS E. DUV~LLIER 
(Coaipt. rend., 112, 1012) .-In the preparation of nmido-acids from 
isovaleric acid, the yield was less satisfactory than in the case of normal 
butyric or propionic acids. It was thought tha t  this was due to the 
iormation of dimethylacrylic acid, as in the action of trimethylainine 
on ethyl bromisovalerate (Abstr., 1890, 956). Preparing the amido 
in the usual manner from isovaleric acid, before liberating the rimido- 
acid, the liquid was distilled; the distillate yielded an oily liquid 
sci~,rcely soluble in water, dist illi '15 a t  175-195", absorbing bromine 
and iodine, and partially crgstallising. The crystals have the compo- 
sition and properties of dimethylacrylic acid. The action of ammonia, 
on normal a-bromo-acids has not given unsaturated acids. Ammonia, 
acting on bromisobutyric acid, yields an  unsaturated acid, which is 
now under investigation. W. T. 

Distillation of the Potassium Hydrogen Salts of some Acids 
of the Oxalic Series. By G.  WISBAR (Annulen, 262, 219-232).- 
It has been stated by Claus (L4n?iaZen, 191, 48) that at a high tem- 
perature glutaric acid is decomposed into carbonic anhydride and 
butyric acid; the authors made a number of experiments under 
various conditions in order to ascertain whether both normal and 
isobutyric acid are formed on heating pure glutaric acid, but they 
were unable t,o detect the presence of either compound in the prcducts 
of decompositiou. 

J. B. T. 
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The behaviour of several potassium hydrogen salts, at a temperature 
of about 260", was then investigated qualitatively and quantitatively, 
the dry salt being heated in a glass distilling flask in the vapour of 
amyl benzoate, and the gaseous and liquid products collected. 

Anhydrous potassium hydrogen oxalate is quickly decomposed into 
potassium oxalate, water, formic acid, carbonic oxide, and carbonic 
anh y dr ide. 

Anhydrous potassium hydrogen malonate is also quickly decom- 
posed, the principal products being potassium acetate and carbonic 
anhydride, but a small quantity undergoes decomposition into potas- 
sium malonate, acetic acid, and carbonic anhydride. 

Potassium hydrogen succinate is much more slowly decomposed, 
yielding carbonic anhydride, an aqueous and an oily distillate, and 
non-volatile compounds. When the distillate is boiled with water, a 
very small quantity of an acid, probably propionic acid, passes over, 
together with a brown, neutral oil, which has approximately the com- 
position CloHlrO, and a little succinic acid remains in solution. The 
non-volatile residue contains potassium succinate and one or more 
acid subtances of high molecular weight. 

One of these acids can be isolated by extracting the residue with 
boiling alcohol, evaporating the cold, filtered solution, dissolving the 
residue in sodium carbonate, and then acidifying with hydrochloilic 
acid, when i t  is deposited in the form of an amorphous, light- 
coloured precipitate ; i t  is dissolved in alcohol, fractionally precipi- 
tated from the solution with light petroleum, dissolved in ammonia, 
and then reprecipitated with hydrocbloric acid. It is thus obtained 
in the form of a brownish, amorphous powder, which has the 
composition C26H3005, is insoluble in water, and decomposes on heat- 
ing ; the silver salt, C26H29Ag05, is a reddish-brown, jelly-like sub- 
stance. The portion of the original residue which is not dissolved b.v 
the boiling alcohol also contains amorphous substances of high 
molecular weight8, two of which were isolated and analpsed ; the oiie 
gave results agreeing: with those required by a compound of the com- 
position C2GH300s or C26H3206, and had an acid character ; the other is 
a brown powder, insoluble in alkalis, the composition of which may 
be represented by the formula C2,HWO5. 

Potassium hydrogen glutarate is decomposed at  260' with evolution 
of carbonic anbydride ; the distillate contains only traces of a volatile 
acid, and the residue consists of potassium glutarate and dark, acid, 
condensation products. F. S. I(. 

Ethyl Hydrogen Malonate and Ethyl Potassium Malonate. 
By G. MASSOL ( C o q t .  rend., 112, 734-735) .-Ethyl hydrogen malon- 
ate is obtained by adding to ethyl potassium malonate the calculated 
quantity of sulphuric acid, evaporating in a Tacuurn in presence o€ 
sulphuric acid, and extracting with ether. The ethereal solution is 
first distilled, and afterwards allowed to evaporate sFontaneousiy. 
Ethyl hydrogeu malonatc is left as a slightly viscous liquid with a, 
feeble, aromatic odour ; sp. gr. a t  0" = 1.201 ; refractive index at  
22", for white light = 1.333, for D = 1-337; heat of dissolution 
+0.60 Gal. ; heat of neutralisation by potash + 13$45 Cal., a number 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

18
91

. D
ow

nl
oa

de
d 

on
 3

1/
10

/2
01

4 
20

:4
2:

43
. 

View Article Online

http://dx.doi.org/10.1039/ca8916000996


ORQANIO CHEMISTRY. 1013 

practically the =me as the heat of neutralisation of potassium 
hydrogen malonate. 

Potassium ethyl malonate is obtained in colourless lamellse, very 
soluble in water, by evaporating a solution OF ethyl hydrogen malon- 
ate that has been exactly ncutralised wikh potash. Heat of dissolution, 
-0-65, and hence C,H,EtO, liq. + KOH sol. = C,H,O,KEt sol. + H,O sol. develops + 25.6 Cnl., a number practically identical with 
tbe heat of formation of hydrogen potassium malonnte, +27.5 Cnl., but 
distinctly greater than the heat of formation o€ normal potassium 
midonate from hydrogkn potassium malonate, + 20.7 Cal. 

C .  H. B. 
Decomposition of Glutaric Acid and Succinic Acid by Sun- 

light in Presence of a Uranium Salt. B y  G. WISBAR ( A n r d e n ,  
262, 232 -2:iG).-According to Seekamp (AnanZen, 133, 2543, an  
aqueous solution of glu taric acid undergoes decomposition in gunlight 
in presence of a uranyl salt, with formation of butyric acid and evolu- 
1 ion of carbonic anhydride. The authors have investigated this 
iseaction more closely, and find that normal butyric acid, but no iso- 
\butpic acid, is formed, with evolution of carbonic anhydride and 
small  quantities of propane ; the last-named compound is produced 
by the decomposition of some of the butyric acid in presence of sun- 
light a i d  urauyl nitrate. F. S. K. 

Hydrolysis of Ethereal Salts of Polybasic Acids. By W. 
LOSSEN and A. K ~ H L E R  (AnnuZen, 262, 196--219).-The following 
experiments were made with the object of ascertaining whether the 
course of hydrolysis of a mixed ethereal salt,, such as methyl ethyl 
succinate, is dependent on the mature of the alcohol radicles, and also, 
whether in the case of such ethereal salts as methyl ethyl gluttrate, 
of which there exist theoretically two isomerides, the course of hydro- 
lysis is determined by the nature of the alcohol radicle, a8 well as by 
the structure of the molecule. 

The met.hod of preparation of msny of the etbereal salts which 
were examined in  this research has been previously described by 
Wiens (Abstr., 1890, 102). 

When methyl ethyl succinate (45 grams, 2 mols.) is shaken with a 
solution of barium hydroxide (43 grams, 1 mol.) in water ( I  litre) 
until the reaction is complete, barium succinate (15.2 grams) is formed 
by the complete hydrolysis of a portion (9.6 grams) of the ethereal 
salt, but an equal quantity (9% prams) remains undecomposed, and a 
large quantity (about 26 grams) is converted into a mixtura of ethyl 
and methyl barium succinates, of which the former is present in the 
larger proportion ; a quantitative examination showed that methyl 
and ethyl alcohols were liberated in  the hydrolysis in the molecular 
proportion 100 : 72, approximately. 

When ethyl propyl succinate (47 grams, 2 mols.) is treated in like 
manner wit$h B solution of barium hydroxide (38.3 grams, 1 mol.) in 
water (1 litre), about one-half of the ethereal salt is completely con- 
verted into barium succinate, the remainder being undecomposed ; 
wlwn a more dilute solution of bniium hydroxide is emplogcd, tl con- 

VOL. LX. 3 Y  
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siderable quantity of a mixture oE ethyl and propyl barium succimte 
is also formed. 

It has been observed by Salomon (Ber., 8, 1508) that met,hyl 
potassium oxnlate is formed on treating ethyl oxalate with a methyl 
alcoholic solution of potassium methoxide ; the authors find that an  
analogous reaction takes place in the case of other oxalates. Propyl 
oxdate, for exn,mple, is converted into' methyl potassium oxalate by 
ail anhydrous methyl alcoholic solution of potassium methoxide, and 
into ethyl potassium oxalate by an ethyl alcoholic solution of potas- 
sium ethoxide. When ethyl oxalate is treated with a solution of 
jdassiurn propoxide in propyl i~lcohol, propyl potassium oxalate is 
formed ; methyl oxalate is converted into ethyl potmaium oxalate by 
an alcoholic solutioii of potassium ethoxide, and when treated with a 
solution of potassium in propyl akohol, i t  yields propyl potassium 
oxalate. Such reactions as these, tskiiig place as they do in presetice 
of excess of a pa:*ticular alcohol, may be riiodified considerably by 
chrtnqing the conditions, as is shown by the following facts:-(1.) 
When propyl oxalate is treated with a methyl alcoholic solution of 
potassium methoxide mixed with three volumes of props1 alcohol. a 
mixtiire of methyl and propyl porassium oxdate is deposited. (2.) On 
treatiuq a mixture of piwpyl alcohol and propyl oxalate wihh an  
3 Icolrolic solntiotr of potassium ethoxide, both pi-opyl and ethyl potas- 
sium oxnlatt s are fornied ; if. on the other Iiand. a mixture of rriethyl 
alcohol and methyl oxalate is trenked wi th  a ,coliitic,ti of potassiuiu 
propoxide in  propyl alcohol, methyl potassium oxalat,e is deposited in  
an almost pure condition. (:3.) When excess of ethyl oxalate is 
tiaeated with a small quantity of a methyl alcoholic solution of 
potassium rnethoxide, the principal product is ethyl potassium 
ox:] late. 

When ethyl oxalate is treated with anhydrous potassium ethoxide, 
a small quantity of a liquid, having the properties of e th j l  ether, 
is obtained; i t  would seem therefore tha t  the formation of the alkyl 
potassium oxalate in the reactions described above may be cxpressed 
by the equation C2O4EtZ + KOEt  = C,O,EtK + Et,O. 

When ethyl propyl oxalate is treated with phosphorus penta- 
chloride, both ethyl chloride and propvl chloride are evolved, and 
there remains a mixture of' the chlorides of ethyl hydrogen and 
prop91 hydrogen oxalate. 

Methyl carbonate is decomposed by an alcoholic solution of potas- 
sium ethoxide, yielding a mixture of methyl and ethyl potassium 
carbonates ; under the same conditions, ethyl glutarate yields sniall 
quantities of ethyl potassium glutarale, and a large quantity of potas- 
bium glutmate ; when metliyl glutarate is treated with bariiim nieth- 
oxide, barium glutarate is formed in large quantities, together with 
the barium methyl salt. 

Ethyl dihydrogen phosphate can be obtaitied by decomposing the 
harinm ethyl salt, BaEtPO, + GH20, with the tileoretical quiintity of 
dilute sulphuric acid, and evaporating the filtered solution; it is a 
very deliquescent, readily fusible, crystalline compound. 

Bam'um diethyl phosphate is easily prepared by decomposing tricthyl 
phosphate with an  aqueous solution of barium bydroxide, atid evapo- 
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rating the filtered solution; the free acid could not bo obtained in 
crystals, but the silver salt, AgEt,PO,, crystallises in  needles. 

Methyl silver phoqhate is a colourless, crystalline compound spar- 
inply soluble in water. 

Barium dimethyl phosphate, (Me2P01)?Ra, prepared from the tri- 
methyl salt, is readily soluble in water, but is precipitated from the 
solution on the addition of alcohol ; the corresponding silver salt, 
AgMe,P04, crystallises from water, in which it is readily soluble, in 
pldes. 

Dibenzyl hydrogen pliospkate, (C7Hi),B Pod, can be prepared by 
shaking trihenzyl phosphate with hot, rery coticentrated potash, and 
decomposing the potassium salt obtained in this way with hydro- 
chloric acid ; it crystallises in needles or  prisms, melts a t  78-79", 
and is readily soluble in alcohol and ether, but only sparingly in 
water. The cn7ciuir~ salt, [(C7H7j2PO,I2Ca + GHE,O, and the barium 
salt are crystalline, and soluble in hot water, but the silver salt is 
only sparingly soluble. The normal salts of dibenzyl hydrogen yhos- 
phate are very stable ; potassium dibenzyl phoqhate, for example, is 
not  decomposed even on piolonged heating with excess of concen- 
trated potash. 

Tribenzyl phosphate, ( CiB7),PO1, is prepared by warming silver 
phosphate with an ethereal solution of benzyl chloride ; i t  forms large, 
prifimatic crystals, melts a t  64", and is soluble in the ordinary organic 
solvents, but iiisoluble in water. 

Ethyl dimeihyl phosphate, EtMe2P0,, can be obtained by treating 
(\thy1 disilvcr phosphale with methyl iodide, or by treating silver 
dimethyl phosphate with ethyl iodide; i t  boils att 203*3", and its specific 
gravity is 1.1752 at  0". On hydrolgsis with an aqueous solution of 
barium hydroxide, i t  is easily converted into barium etliyl metbyl 
pliosphate vith liberatioil of metby1 alcohol ; etbyl methyl hydrogen 
phosphate is, however, a very stable cornpound, a d  is not decomposed 
1)y bases, so t h a t  i t  would seem from these facts that one of the alkyl 
~ I . O U ~ S  in the normal ethereal salts is combined differently to the 
o t 11 em. 

M e t h y l  diethyl phosphate, MeEbPO,, prepared from metbyl disilver 
phosphate, or irom silver diethyl pliosphate, is a colourless liquid of 
z'p. gr. 1.1282 at  o", and boils a t  208 2" under a pressure of 739.7 urn. ; 
o u  hydrolysis with tt solution of barium hydroxide, i t  yields methyl 
ethyl barium pbosphste. 

Methyl dibenzyl phosphate, Me(CiHi)2P04, is formed when an 
ethereal solution of benzyl chloride is Farmed with methyl disilver 
phosphate, and when silver dibenzyl phosphate is treated with metbyl 
iodide ; i t  is a brownish oil of sp. gr. 12005 at  (I", and cannot be dis- 
tilled. It is inucb more difficult to hydrolyse than the ethereal salts 
described above, but when shakeu with hot, very concentrated potash, 
i t  is converted into potassium dibenzyl phosphate. F. S .  K. 

Symmetrical Dirnethylglutaric Acid and Trimethylsuccinic 
Acid. By K.  ACWERS and E. I<iinl\;m (Bey.,  24, 1923--1937).--Tbe 
:~nthora have deterrrbiued the nature of the acid obt.ained by the action 
of a-bromisobntyric acid on ethyl sodium methjlmalonate and hydro- 

3 y 2  
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lysis of the product by boiling with acids, concerning which acid many 
different opinions have been put forward. They find that this acid is 
identical with the symmetiical dirnethylglutaric acid (m. p. 102--104") 
which Zelinskp (Abstr., 1890, 132) has prepared from ethyl a-cgano- 
propionate and methrlenc iodide. They have prepared some quantitv 
of t h e  acid from a-bromisobutvric acid and et>hpl sodium methyl- 
malonate. It melts a t  102--103", yields au anhydride melting a t  95", 
8nd the latter, when boiled with water, is converted to a n  acid which 
melts a t  127.5-128". Both these acids yield t,he same anhydride. 
By heating the acid melting at 127-128" with hydrochloric acid at 
ZOO", it is converted into the acid ineltiug atl 108-103". These 
results leave no doubt that the acid is dirnet hylglutaric acid. Auwers 
and Jackson (Abstr., 1890, 1098) have put forward an explanation of 
the above reaction. They assume thatl in the presence of an  alcoholic 
alkaline solution, the a-bromisobntpic acid is converted into methyl- 
acy l ic  acid, and that t1ha latter condenses with the ethyl sodium 
methylmalonate to yield a productl which, on hydrolysis, gives di- 
rnethylglut,aric acid. The authors have obtained dimethylglutaric 
acid from methylacrylic acid. An analogous i*eacti,m takes place 
between ethereal salts of crotonic acid and ethyl sodium malonate 
when jj-methylglutaric acid is Formed instead of ethylsuccinic acid. 

Symmetrical dimethylglut,aric acid (m. p. 102--10.3") is best pre- 
pwed as follows :-Ethyl a-bromisobutyrate (195 grams) is warmed 
on the water-bath and added to 5t hot, alcoholic solution of ethyl 
metliylmalonate (170 grams)  and sodium (22.5 grams); a brisk 
reaction takes place ; the mixt1ii.e is digested on the water-bath for 
five hours, and the alcohol distilled off. The ethyl tricarboxylatte so 
obtained is hydrolysed by heating with concentrated hydrochloric 
acid (2 vol.) and water (2 vol.). On cooling, tlie acid separates in 
pure white, prismatic cryslals, and is purified by crystallisation from 
benzene, and f i ~ l l y  by dissolution in chloroform and fractional pre- 
cipitation with light petroleum. I t  melts a t  102-103", crjstallises 
in small, shining prisms, and is easily soluble in water, chloroform, 
ether, alcohol, a n d  acetic acid, sparingly in cold benzene, and insoluble 
i n  light petroleum. The anhydyidc  is obtained by digesting the acid 
with acetic chloride on the water-bath, or by heating it in a sealed 
tube with acetic chloride a t  100". It crjstallises from light petroleum 
in  feathery needles, and melts a t  95". When the acid is heated for 
some time a t  200" and the product distilled, washed with mda, and 
crystallised from petroleum, a substance is obtained which Inelts at 
82-63" ; this the authors believe is a mixture of the anhydrides of 
the t w o  isomeric dimrthylglutaric acids. 

Dimethylglutaric acid (m. p. 127.5-188") is obtained by boiling 
the above anhydride (111 .  p. 95") with a little water. It cr.ystallises 
in long, lustrous needles, melts at 127.5-128", and is crystallograph- 
ically identical with Zelinsky'g high-melting dirnethylglutaric acid. 
When heated with acetic chloride, i t  yields the satne anhydride as the 
low-melting acid, and when heated with concentrated hydrochloric 
acid for 18 honrs at 2OO", i t  is converted into the low-melting acid. 

The above acids have also been prepared f rom methylacrylic acid. 
Ethzd methyZacry7ste is prepared by digesting silver methylacr~late, 
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ether, and ethyl iodide for six hours in a reflnx apparatus, and is 
purified by fractional distillation. It boils a t  ll5-l2O0, and has a 
strong, pleasant odour. Dimethylglutaric acid (m. p. 102-1OS") is 
obtained when ethyl methylacr.ylate (15 grams) is added to a, warm 
solution of ethyl methylmalonate (23 grams) and sodium (3 grams) 
in  absolute alcohol, and the mixture heated fo r  five hours on the 
water-bath. The product is purified by fractional distillation, and 
hydrolysed with hydrochloric acid. 

Methyl Me thylcyanosuccinate ; Methyl Methy lethenyltri- 
carboxylate. By L. BARTHC; (Compt. T-ericl., 112, 101:3--1015).-1n 
a previous communication, i t  has been shown tha t  metbyl cyano- 
succinate i s  obtained by treating methyl sodiocyanacetate with methyl 
monochloracetate (this vol., p. 4i). This substance reacts readily, 
and it is easy to prepare its sulnstitntion derivatives. 

Methyl  methylcyanosziccinute, COOhIe*CMe(CN)*CH,*COOMe, is 
prepared by dissolving 20 grnnis of methyl cyanosnccinate in 60 grams 
of methyl alcohol and adding a solution of 2 38 grams of sodium in  
100 grams  of methyl alcohol; to this mixture is added 16.6 grams 
of methyl iodide rectitied at 43", and tile xhole is heated on a water- 
bath in a reflux apparatus f o r  five hours. l'he tempeiature should 
be kept a t  from 70-75". The precipitshed sodium iodide is filtered 
off, and the alcohol separated by distillation. A reddish oil is pre- 
cipitated from the residuc by water and taken up  b.y ether. Tlie 
ethereal solution, dried by calcium chloiide, is then distilled on. the 
W H  ter-bath, and finally, uiider reduced pi*essure, on t lie oil-bath, when 
the methyl salt passes over a t  195-200," (60 mm.) as an  oily, colonr- 
less liquid. l 'he same compound is formed in attempting to produce 
ethyl methylcyanosuccinate, if methyl alcohol be employed as the 
solvent. The author has not succeeded in obtaining methyl ethyl 
cynnosuccinat C. 

.Methyl met hylet hrnyltricnrboxy lute, C00Me*CH2*CMe( COOMe)2.-- 
The above compound has been saponified by treatment with methyl 
alcohol saturated with hydrochloric acid, in sealed tubes at 75", for 
one or two hours. Tlie reaction does no t  take place in the cold, even 
after a long time. The liquid is evaporated on the water-bath, and 
then washed with sodium carbonate solution. The oily substance 
precipitated is taken up with ether, dried by calcium chloride, and 
distilled iinder reduced pressure. 'l'he greater part of the product 
distils over a t  217" under 0 03 atmos. pressure. The propel-ties of 
methyl oyaiiosuccinate and its substitution derivatives resrmble those 
of ethyl cjanosuccinate and its derivatives. Other new compounds 
obtained with ethereal cyanacetates and cyanosuccinates will be 

E. C. R. 

described in a succeeding communication. w. T. 
Isomeric Pimelic Acid from Amylene Bromide. By (3. HEI,L 

(Rer. ,  24, 1389-1399).-.4nlylel~e bromide is boiled for i 0  hours with 
an alcoholic solution of potassium cjariide; the product is hydro- 
lvsed, and the resnltiug acid crystallised from petroleum ; it melts at 
104". During the purification a viscid liquid i s  obtained in small 
quantity, which Bauer and Schuler supposed to be an isomeric 
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fimorphons pimelic acid, but which crystallises on exposure in thin 
films, and proves to be identical with the chief product. The yield 
is 5 ngmms from 2 kilos. of amylene bromide. The salts are generally 
crvstalline ; the anhydrous nickel salt is yeIlow ; two greenish-yellow 
salts are also formed, containing 1 mol. H 2 0  and 2+ mols. H20 respec- 
tively. On heating the acid a t  135", water is eliminated, and the 
anhydride is obtained ; i t  is a viscid liquid, boiling a*bove 200" with- 
out decomposition. Acetic acid is the sole oxidatioD product of the 
acid. It is probable that this acid is unsymmetrical ethylmethyl- 
snccinic acid, and that its formation is due to the presence of a. little 
ethylmethylet,hylene bromide in the amylene bromide, t.he bulk of 
which certainly consisted of trim~thylethylene bromide, since the 
amylene employed for its preparation boiled at  35-38' ; this would 
account for the exceedingly small yield. The absence of propionic 
acid in the oxidation products of the acid was the chief reason for the 
author's previously suggesting that it, might be trimetbylsuccinic acid. 

The paper closes with some observations in reply to a recent paper 
of Zelinsky and Besredka (this vol., p. 669j. J. B. T. 

Preparation of Glyceryl Pyruvate. Ry C. BGTri l iGEu 
(Anwalw, 263, 246--247).--Glgceryl pjrnvate, previously known as 
pjruvin or glycuvic acid, can be very easily prepared by beating 
tinely-divided potassium Ihydrogen sulphate (5 gi-ams) with psruvic 
acid (2.5 c.c.) and glpcerol (2.5 c.c.) for a Ahort. time over a small 
flame. The product is extracted with ether, the extract evaporated, 
and the thick, colourless ssrup obtained in this way agitated with ati 
equal volume of water, when pure glyceryl pyruvate is quickly deposited 
in lustroxas plates. The portion insoluble in ether is extracted with 
boiling aloohol, the solution concentrated by evaporation, mixed with 
water, and extracted with ether ; the residue obtained on evaporating 
t'he ether is then treated with an eaiial voliirne of water, when a 
second crop of crystals of glyceryl pyrivate is obtained. 

F. S. I(. 
Constitution of Aqueous Solutions of Tartaric Acid. Hy 

AIGKAN (Contpt. ~ e i t d . ,  112, 951--953).--The results of Biot's observa- 
tions on the rotatory power of aqueous solutions of tartaric acid may 
be explained on thc assumption either that tartaric acid forms in 
solution a definite hydrate, which exists in a partially dissociated C O ~ -  

clition, or that the physical molecule is double the chemical molecule, 
but is likewise partially dissociated in solution. If the first assump- 
tion is true, Biot's results show that the proportiorr of tartaric acid 
which combines in a fixed ratio with n molecules of water in the form 
of non-dissociated hydrate is equal to the proportion of water in  the 
solat.ion, and in this case the osmotic pressure will be 

i j  

150 
rl = RT ----e. 

In  the second case, tbe results show that the proportion of the 
compound (C,H,0,)2 dissociated by dissolution is equal to the pro- 
portion of thc solvetit i n  the liquid examined ; or, the weight. of the 
active compound (C4H3[,06)2 dissociated by dissolution is equal to the 
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product, of the weight of the solvent by the concentration B of the solu- 
tion, and the osmotic pressure will be 

r2 = RT --(e F - 2).  2' 
150, 

A solution of tartaric acid containing 49.47 grams per kilogram 
(sp. gr. = 1.02241) is isotonic with a solution of sugar containing 
112.47 grams per litre, and hence tartaric acid exists in solution in 
the form of the polymcride, (C4 KA06)2. which is partially dissocifited, 
in accordance with the law already stated. 

Combinations of Tartaric Acid and Potash, or Soda, in 
Solution. By AICNAS (C'ompt. rend., 112, 1009--1011).-Fi~m the 
observation OF the rotation of the plane of polarisation w, given by a 
column of soltition of length 1, the quantity [ w ]  = Mw/PLs, where 
34 = mass of solution containing a weight P of the active substance, 
8 = the specific gravity of the solution, was c~lcnlated by Siotforsolu- 
tions containing tartaric acid Mixed with various amounts of potash 
or soda, respectively. He found the values *of [ m ]  obtained to be re- 
presented graphically by an equilateral hyperbola, and concliided 
that combinations were formed in the solutions examined in con- 
tinuonsly varjing quantities (M&n. Inst. France, 16). 

According to the author's theory, the line representing the values 
of [ w ]  sliould consist of arcs of curves crossing in angular points. To 
verify tbis conjecture, a series of observations have been taken sntlti- 
ciently numerous to afford many more points than Riot obtained. 
The solutions used contained 150 grams, or one molecular weight of 
tarttaric acid, with a proportion of soda vnrying from 0 to Z2/5 of an 
equivalent in a mass M = 4000 grams. 

As tartaric acid forms, with potash and soda, lst ,  an acid.tnrtratt, 
Znd, a normal tartieate. t w o  angular points could be predicted; the 
author finds, on plotting out his results with weights of soda along w 
as abscism- , 

(1.)  For varjing quantities of soda from 0 to 1 equivalent, [ w ]  is 
r3preuented by a curve wliicb departs but little from a right line, and 
is convex towards the axis of T .  

(2.) Between 1 and 2 equivalents, [ m ]  is represented by a right 
line, cutting the first arc of the ciirve a t  an open mgle. This angular 
point indicates the formation of sodium hydrogen tartrate, as pre- 
dicted. 

(3 . )  From 2 to 3 eqiiiralents, the curve is OE different character, 
and clearly cnts the preceding nt the point corresponding with the 
formation of the iiormal ttwtrate. This arc shows that [ w ]  attains a 
ninximum value at  about 11/3 equivalents of soda, and then decreases 

(4.) At 3 equivalents, a third angular point occurs, indicating that 
further combination of the soda and tnrtrtric acid takes place, then 
[to: again increases slightly, and finally decreases slowly, apparently 
t o  a liiuiting va.luc. 

The existence of a t'iii-d compound might have been foreseen, as 
Berthelot fcund the tliircl equiralent of soda, added to tartaric acid, 

C. H. B. 

. 
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liberated 0.3 Cal. It is probably a true alcohol;bte, and from the 
anthor.’s observations partially dissociates in solution. w. T. 

Formation of Inactive Tartaric Acid by the Oxidation of 
Phenol with Potassium Permanganate. By 0. DOEBNER ( B e y ,  
24, li53--17S7~.-Kekul~ and Anschutz have shown that when 
fumaric acid is oxidised with potassium permanganate, raccmic acid is 
formed, wliilst mnleic acid yields inactive tartaric: acid under the 
same circumstances. It would, therefore, appear that  the carbon 
chain i n  inactive tartaric acid has the same stereochemical structure 
as tha t  of rnaleic acid, and as, further, the chain :CH*CB:CH*CH:, 
which exists in benzene, according to  Kekulh’s configuration, stands 
in stereochemical relation to the generally accepted formula for malejic 
acid, it was to be expected that inactive tartaric acid would be formed 
by oxidising benzene with alkaline potassium permnnganate ; experi- 
ments proved, however, toha t  the t w o  are almost without action, and 
the author, therefore, substituted phenol for benzetie with the follow- 
ing results :-Phenol (10 grams) is neutralised with a solution of 
sodium hydroxide, and the solution diluted with water Lo 1 litre; it is 
then cooled to  0-3”, and potassium permanganate (40 grams), in 
water (3 litres), gradually added. After several hours, the mixture 
is filtered from manganese dioxide; on adding an excess of’ hydro- 
chloric acid to the filtrates from seveid experiments, and concentrat- 
ing, a, brownish-yellow, amorphous substance separates, which is 
filtered off. On treating the hot filtrate with calcium carbonate, and 
sabsequently reaciditjing with acetic acid, calcium oxitlilte remains un- 
dissolved, and the calcium salt of inactive tartaric acid separates from 
the filtrate; it is purified by dissolving in very dilute hydrochloric 
acid, adding ammonia, hnd then an  excess of hot acetic acid ; 90 grams 
of phenol yield calcium tartrate (9 grams), and oxalate (24 grams), 
besides carbonic anhydride. The production of inactivo tartaric acid 
from phenol is, therefore, best explained by Keku16’8 benzene formula, 
and the last-mentioned chemist has already shown (Abstr., 1884, 
41) that tetrahjdroxgsuccinic acid is obtained by the oxidation of 
catechol with nitrous acid. Experiments are in progress with other 
ben zene derivatives. A. R. L. 

Substitution of Halogens in Aromatic Hydrocarbons. By 
G. ERRERA (Gazzetta, 21, 103- 1 lO).-‘l’he a u t h x  conipai es the 
results previously obtained by himself (Abstr., 1887, 1103) with 
Srpek’s conclusions (this vol., p. 44) as to the constitution of the 
products of the bromiriation of benzyl chloride, and of the chlorina- 
tion of parahromotolueue. The author maiiit,aina that the solid 
products consist mainly of a mixture of chloride arid bromide of paw- 
bromobenzyl, and contain no chlorine in the  nucleus. 

S. B. A. A. 
Action of Chromyl Dichloride on Cyrnene. By G. ERHERA 

(Guzaettu, 2 1, 76-94). -Paramethy lh ydrctt ropuldeh yde, 
C6HlMe*CHMe*CH0 [l : 41, 

prepared by the action of chromyl dichloride on cymene (Abstr., 
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1884, 1342) and purified by combination with sodinm hydrogen 
sulphite, is a liquid which boils at 233-234" aud, according to the 
author, does not crystallise even after several mouths exposure to the 
air. The aldoxiwte, C6H4Me.CHMe*CH:NOH, is a heavy, colourless, 
uncrystallisable liquid insoluble in water. 

Paramethylhydr-atro~onit, ile, CnH4Me*CHMe-C N, is readily obtained 
by the action of acetic anhydride on the  aldoxime. It is n light, 
colourless liquid with a pleasant odour ; it boils at 246.5-247.5" and 
is insoluble in water. 

Pa,  ui)7ethylh?ldratropic acid, prepared by  Miller and Riihde (Abstr., 
1890, 978) by the direct oxidation of the ddehyde, may ~ l s o  be ob- 
tained by boiling the preceding compound with aqueous potash. It' 
iiielta a t  40-41", boils at about 28U", and yields a barium salt very 
soluble in water. 
a- Met h y Zhomot erephthn Zic acid, co OH*C6H4*CH $1 e- c 0 0 H, is formed, 

together with CerppLthalic acid, when parHmetliy Ihydratropic acid is 
oxidised in alkaline solution with potas3iuni perinngnnate. When 
pure, it crystallises in colourless, silvery plates, me1 ts ah 222-223", 
dicsolves sparingly i n  water and more freely in dcohol, but is insolu- 
ble in benzene arid lizht petroleum. The bai*ium salt is very solnble 
in water; the leud salt is alrriost insoluble; the methy l  derivative, 
C10HBOIble2, is a liquid insoluble in water a id  has a pleasant odour 
resembling nietbyl paratoluate. The alylide, 

C(3NH2.C6H,.CHMe*CON~2, 
crystallises in  brilliant plates, melts a t  227-229", dissolves readily in 
boiling wafer and alcohol, but is sparingly soinble in the cold. 

Yul.amethylhytlP.atP.~~~l alcohol, ~ 6 ~ , 1 \ . l e - ~ H b f e * C H 2 * o H  [ 1 : 41, is 
obtained by reduciiig a dilute alcoholic solution of the iI1dehycle with 
sodium amalgam. It is a light liquid with a pleasant odour, boiling 
a t  239" and very sparingly soluble in water. The acetate is ft coloui.- 
less liquid with a fruity odour, which boils a t  242-244" and is 
insoluble in water. The chloride, C 6 H , M e . ~ H ~ ~ ~ . ( ~ H 2 C 1 ,  boils a t  
223" with partial decompositioti, and is also insoluble in water. 

Is- ParatoZyZprop!,Zene, C6H4Af e.Clle:CHz, prepared by boiling the  
preceding compound with alcoholic potash, is a l igb t, colour.less, aro- 
matic liquid wJ-.ich boils at 198-200" and is insoluble in  water. It 
yields a liquid uncrystallisable additive corn pound with bromine, 
but, unlike a-pal atolylpropylene, C6H4Me*CH:C HMe (Abstr., 1885, 
654 and 772),  it does not yield a solid yolymeride on contact with 
calciuni chloride. 

The product of the aclion of chromyl chloride on ctjmene contains, 
besides pararnethyli~gdt.atropR.ldehyde, a mixr ure of substnuces which 
do not combine with sodium hjdrogen sulphire, and from which by 
repeated crjstallisntioii, a compound identical with pamtolylmetbyl- 
ketone, C6H,Me*COMe (Abstr,  1882, 970), map be isolated. The 
nretaizit.ro-deriuuti~e of this ketone [COMe : NO, : Me = 1 : 3 : 41, 
obtained by dissolving it, in strongly cooled nitric acid (sp. gr. = 1*51), 
crystallises in long, yellow needles when pure, melts at .  61", and 
dissolves freely in alcohol. It combines with phenylhydrazine, and 
the product crystallises from alcohol in  gariiet-red prisms haviug a 
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composition corresponding with the formula NO,*C,H,Me*C~e:N,HPIJ. 
On oxidation with nitric acid, the nitroketone yields metanitropnro- 
toluic acid. S. B. A. A. 

Synthesis of Payapropyltoluene and Parisopropyltoluene. 
By A. TOHL (Ber., 24, 1649--ltj53).-The author has reprated some 
of' Widman's work on parapropyltoluene (this vol.. p. 686) in the hope 
of reconciling the differences between hip results and the earlier onw 
of Jacobaen. Psrapropyltoluene from parabromotoluene and props1 
bromide yields two barium salts ; the yield of hydrocarbon is 32 per 
cent. 

Psrapropyltoluene from pambromotoluene and propyl iodide is 
identical with the precediny compound, and boils at 18:3-184", 
instead of 175-176" as stated by Jacobsen; the yield is nearly 8 per 
cent. The purification of the hydrocarbon is a mtitter of extreme 
difficulty, and this probably accounts for Jacobsen's error in regard 
to the barium solphonate. 

Parisopropyltoluene from parabromisopropylbenzene and methjl  
iodide agrees in its properties with Widman's 'description. 

Paradipropylbenzene. By 13. Fnwr (Gazzettn, 21, 22-28> .- 
Parn3~pro~ylbeiLzene i s  best prepared by the action of metallic sodiu ni 
on a mixture OF parabromopropylbeozene and propyl bromide i n  
ethereal solution in a manner analogous to that employed for the 
preparation of propylisopropylhenzene (see next abstract). The 
yield is ti0 per cent. It boils a t  220--221" (mercury column in the 
vtipour) under a pressure of i45 mm. By oxidising paradiproyyl- 
benzene with dilute nitric acid, Korner (Abstr., 188:3,321) fouud that 
parapropylbenzoic acid is formed. I n  addition to this acid, the authoi- 
hm isolated from the products of oxidation terephthdic acid, an 
azotised compound which melts a t  172" and ciystaliises from alcoliul 
i n  slender, yellowish needles, and a, small  quailtity of a, substance 
melting a t  f Y o .  

Uinitrodibronzoparadipropylbenzene crystallises from light petroleum 
i n  colourlees or pale-yellowish, oblique prisms, melts at 14S", and 
dissolves freely in benzene, chloroform, and carbon bisulphide, 
moderately in ether, and spwingly in alcohol. 

a-Diparap1.0pylbenzelLzsulpl~~,~ic acid was  the only sulphonic acid 
isolated by Korner (loc. cit.) from dipmpropylbenzene ; the 
barium salt appears to contain 1 mol. HLO ; the nau!j.nesium salt 
( C,?H,,S0,)IMg,7H?0, crystallises in long plates or t;rbular prisms, and 
dissolves retrdily iu boiliilg water ; the z iuc  salt ( C,2H,iS0,),Zn,8H,0, 
resembles the magnesium saltl. The smide already prepared by 
Hemsen and Keiser (Ahstir., 1884, 4.57) crystallises from carbon 
bisulphide in brilliant, well-defined rhomhohedra. 

p- Uipara,prop y 1 henzenesulphonic; acid .- S I 11 H I  1 quantities of tb is acid 
are obtained in thc preparation of the a-acid, and may be separated 
from i t  by taking advantdge of the greater solubility ot' the &lead 
salt. Tbe amide crystallises from carb )n bisulphide in orthoqonrtt, 
nacreous plates, melts at lOG-107", dissolves readily in alcohol, ether, 
&c., Gut not a t  all in water. 

Widman's conclusions are thus confirmed. 

J. B. T. 
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The corresponding sulphonic salts of dipropylhenzene and of propyl- 
isopropylbenzene exhibit very marked anahgies to each other and 
are probably isomeric. S. B. A. A. 

Parapropylisopropylbenzene. R y  M. F I LETI (Gazxetta, 21,4-22). 
-Patern0 and Spicn (this Journal, 1877, i, i 7  ; Abstr., 1878, 296) first 
prepared isopropylpropylbenzene by the action of zinc ethyl on cumyl 
cliloride. It is, howevcr, more readily obtained in quantity by gently 
warming a mixture of dry ether (50 grams), metallic sodium (9 grams), 
parabromocimene (25 grams), and propyl bromide (31 grams). The 
reaction is sluggish a t  first, but soon beconies violent, and must be 
moderated by cooling with ice-cold water if neceseai-y; it is com- 
pleted in a f t w  Iiours. The mass is then heated on tho water-bath 
*or some time, allowed to cool, sodium (3 grams) and propyl bromide 
(8  grams) added, the whole heated in a retlux apparatus tor R couple 
of houw and frnctionated. The puritieci 
product boils a t  213.5 to 215.5 (mercury column in the vapour) at 
it pressure of 745 mm. On oxidising parapropylisopropylberizene 
with dilute nitric acid, the products cotisist of parapropglbenzoic acid 
crystallising in white, flattened needles melting at 139*5-140", and 
impure terephthalic acid yielding on purification the characteristic 
methyl ether nielting a t  1:39-14~" ; but homoterephthalic acid does 
not appear to be formed, as stated by Paterno and Spica. 

~Mononit,.nprrpylisof~?.(~~Zbenzelze, C,,H,,NO,.-A yellow, oily corn- 
ponnd of tne above composition, rather heavier t.han water and decom- 
posed on distillation, is obtained by treating the hydrocarbon with nitric 
acid (sp. gr. = 1*48), the whole being well cooled. The pioduct is, 
howevei., a mixture of two isomeric compomds, as on reduction with 
ammonium sulphide, two nrrlzdo-derzz.aticie.~ ikre obtained ; one of thebe. 
boils a t  260-265', and yields R I I  acetyl derivative crystallising in 
slender needles aud melting a t  70-71" ; the other is formed in less 
quantity, boils between 24b" atid SGO", and yields an acetyl derivative 
which crystnllises in rnicaceous plates and melts at 87-b8". The 
diniti.o-del.i~ative, C,PH16(NOZ)2, is a jellow, oily compound heavier 
than water, and decomposes on distillation. The rrioizobronzo-derira- 
f i v e ,  C,?HI7Br, is a heavy, colourless liquid which  boils %t 265" 
(mercury column in  the vapour) a t  R pressure of 7386 mm. It 
probably has the constitution Cst13Bi*PtaI'r@ [ H i *  : Pro: : P,S = 1 : 2 : 51, 
since onc of its prodncts o t  oxidatioii is metabromocumic acid. On 
oxidising the broino-derivative wit11 dilute nitric mid, the products 
consist or' ortlio- and meta-pampropyl beiizoic acids. On prolonging 
Lhe oxidation for  2.5 hours, these acids are partjally converted iuto 
metabidomocu mic acid. . 

Orthobromopa raprqxjlbenzoic acid,  C6H.% BrPr COOH, cry sl allises 
when pure from light petzoleum in lortg needles melting a t  
130--1Y0*5" ; on reduction with sodium, it yields parapropylbenzoic 
acid. The metabrorw-acid crystallises from dilute alcohol in minutc 
rhomboidal plates, but separates in a n  oily form from concentrated 
solutions. It melts a t  101s-109° and dissolves in a11 ordinary solvents 
except water. On reduction wit 11 sodiuu amalgtun, parapropyl- 

The yield is 39 per cent. 
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benzoic acid is formed together with a small quafitity of a product 
melting at 291-295'. 
Dz brontop ropy lisopropy I benzene, C ,?HI ,B r2, ob t, Lin ed by bro min atin g 

the hydrocarbon in presence of iodine, is a heavy, colourless liquid 
which decomposes on distillation, aud does not solidify i n  a mixture 
of ice arid salt. Dinit,.odibl.omopl.o~yZiso),ro~1/10eizzene, C12H,4Br2(NOz)29 
crptallises froni light petroleum i n  tufts of slender, colourless or 
vellowish needles, melts a t  124-125", and dissolves freely in benzene, 
bhloroforrn, carbon bisulphide, ether, arid alcohol. 
a- P rop y lisop rop y 1 beiuenesu l p  hon ic Acid .--0 n sul ph on at i n  g pro py 1 - 

isopropyllwnzene, a, mixture of the a- and /3-sulphonic acids is obtained 
and is separated into its constituents by fractionally dissolving the 
mixed magnesium salts i t i  boiling water. The a-acid is a white, 
crystalline, deliquescent compound which melts at 74' and disolves 
in alcohol, ether, and beiizene. The sodium salt, Cl,Hl7SO3Na,4Hz0, 
crystallises in large plates very soluble in water; the lead sult, 
(C12H,7S03)2Pb,H,0, crgstallises from boiling water in tufts of' needles 
or in nodules ; the buriunz salt, (Cl&t17d:03)?,h,H?o, forms thin 
needles ; the magnesizinz >aZt, (C,,H,,So,),nl(;,iH,O, crj stallises from 
an  *aqueous solution in long, iiacreous plates or tabulav prisms, dis- 
solves readily in boiling water but only very sparingly in  the cold ; 
the zinc salt, (Cl,Hl,S03),Zn,8H2C), crystallises in elongated plates. 
'the ucid chlu7ide9 obtained by the action of phosphoric chloride on the 
dry sodium salt, is a yellowish liquid. The arnide, C12H17*S02KH?, 
obtniued by the action of gaseous ammonia on an ethereal solution of 
the chloride, ci-ystallises fioni light petroleum in needles, melts at 
first at 93-94", but after melting and resolidifyiiig, the melting point 
falls to 79-80'. It dissolves readily in alcohol, ether, chloioform, 
and benzene, but is inbolubie in cold water. The a d i d e ,  
C12Hll*S02*NHPh, forms nodular masses, nrelt s at 107-log", and 
dissolves in alcohol, chloroform, carbon bisu lphidc, and benzene, bii  t 
not i u  water. 

@-Yropylr sopyopyl beiasPnesulpkoii i c  Acid. - The mag t ,  Psiurn salt, 
(C,,H,,SO3>.51g,tjH,O, forms crystalliue tufts and is readily soluble in 
cold water. 'I'he czinidr, crystdiises from carbon bisulphide in nacreous 
plates, melts a t  lUO-lOl ' ,  and is freely soluble in alcohol, ether, &c., 
but is iusoluble in cold water. S. B. A. A. 

Reactions of Sodium Alkyloxides and Phencxides with 
Tribromodinitrobenzene and Tribromotrinitrobenzene. By 

compare Abstr., 1889, 781 ; 1890, 377, 497, 7i2, 982, 983).--These 
reactious take place in tour different ways :-(1.) A simple replace- 
ment, of each atom o f  bromitie by the radicle of the alkyloxide or 
phenoxide. (2.) The replacement of two atotns of I)rc)miiit! by two 
of the radicle of the alkyloxide or phenoxide, the third atom of 
bromine reaiaining unaltered. (3.) The replacement of two atoms 
of bromine by the radicle and the third by hydi*ogen. (4 j The re- 
placement of one, two, or, perhaps, three of the nitro-groups by the 
radicle, the three bromine atoms remainiilg nnnffected. 

The authors regard their data as affording insufficient ground for 

c. L. .JACKSON and w. H. W B R R E N  ( i lmer.  C/iem. J., 13, 164-193; 
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theoretical explanation ; they point out tha t  in case (4) the reaction 
is contrary to Laubenheimer's rule that a nitro-group is removed 
oiily when i t  is in the orthe-position to another nitro-group (Bm., 9, 
766, 1828 ; this Journal, 1876, ii, 294 ; 1877, i, 594). 

Diethy Ibrornodinitroresorcinol, C6H H i ( 0  E t),( NO,),, is ihe product cf 
the action of sodium ethoxide on tribromodinitrobenzenft (m. p. 19'2") 
in the cold ; full details of its preparation are given. It crystaliises 
from alcohoi in rather thick, flattened, yellowish-white needles, and 
from benzene in long, slender, efflorescent prirms ; it melts a t  184", 
and is slightJy solnble in alcohol, metbyl alcohol, hot water, ether, and 
glacial aceti.: acid, freely soluhle in acetone, less freely i l l  benzene 
and chloroform, nearly insoluble in carbon hisulphide, and quite so 
i,n light, petroleum. Hot and cold acids are without avtion on it. 
During its preparation a semi-liquid bye-product was obtained, but 
this proved of uncerhin composition. 

Dieth!j?dinitrores!,).cinoZ, C,H,( OE tl)2(N0,),, isomeric with Aron- 
heim's compound (m. p. 75", Abstr., 1879,465) is formed when sodium 
ethoxide, dissolved in benzene, is Ilea ted with trihromodinitrobenzene 
(m. p. 192") i n  alcohol. I t  crystallises in long, slender needles or 
flattened prisms with n sharp point, in some cases forming character- 
istic ciirling, hair-like crystals; it melts a t  133", dissolves best in 
chloroform, glacial acetic acid, and acetone, and forms a yellow solu- 
tion in cold, strong sulpburic a id, but a colourless one i n  hot, strong 
nitric acid ; hydrochloric acid has no action on it. It is noteworthy 
that  this reaction is another example of the replacement of bromine 
by hydrogen in preference to its replacement by a radicie combined 
with sodiiim (conipwe Abstr., 1890, 497). 

Diethylbromodinitror.esorcino1 may be converted into diethyl- 
dinitroresorcinol by heating i t  with sodium ethoxide in alcohol at the 
boiling point,, showing tilate the rephcenierit of the third bromine 
atom by liydrogen is the principal action of the hot sodium ethoxide. 

DiinPthyZbrorr/odinitrort.soi.cinoZ was obtained, a1 th  ough not, quite 
pure, when a solution of tribromodini txobenxene in benzene was heated 
wi th  a solution of sodium methoxide in methyl alcohol; i t  c ip t a l -  
lises in prisms which, when deposited by cooling from qlacial acetic 
acid, are terminated by ft single rhomlic plane at an acute angle to 
the sides of the prism, which are so s1io:'t that the crystal looks 
like a rhombohedron ; it melts at 237--2:W, and is only slightly 
sbluble i n  the common solvents. The anilide, 

forms bright yellow needles or  very slender prisms, melts at 19G", and 
dissolves best i n  alcohol. 

DimethyEd initrwesorcinol, C,&( OMe),(NO,),, is formed together 
with the bromo-derivative in the last-mentioned rcaction whether the 
mixture is hot or cold. It crystallises (with 1 rnol. alcohol) in bunches 
of white needles 01' slender prisms, which turn purplish-brown in air ; 
also without alcohol in short, thick, broad, monoclinic (?), lemon- 
yellow prisms which are not altered by air ; the former cr.ystals are 
converted into the latter by recrystmallisation from chloroform. It 
melts a t  167", but at 165.5" when it  contains alcohol. It dissolves 
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best, in boiliirg alcohol ; strong acids have little action on it. I t  is 
isomeric with Honig's compound, which melts at 67" (Abstr., 18i8, 

Diphenylh1.omodinitroi.ePorrinol. CGFIBr(OPh)z(N02)z, is obtained, 
together with an oily substance and a small quantity of another 
cr+ptalline substance (ni. p. 15S0), when tribromodinitrobenzene 
(1 mol.), dissolved i n  a mixture of benzene arid alcohol, i s  beated 
with sodium phenoxide (3  mols.) in a iweflux apparatus for 12 hours ; 
i t  forms woolly masses of irregularlv radiating, white needles which 
turu pale-brown in air ; i t  melts at l G c i " ,  and difsolves best in a mix- 
ture of alcohol and benzene ; it is apparently not acted on by strong 
sulphuric acid or h-~d~ocliloric acid, but is dissolved by strong nitric 
acid and precipitated by dilution as a new nitro- (?) derivative melt- 
iiig above ZOO". Attempts to replnco the bromine atom by hydrogen, 
as was done w i t h  the dk71 derivatives, proved futile. 

Diethyltribl.orr,onitr~~~.~o~ci~~JZ, NO,*C,Hr,( OE t),, is obtained by the 
netion OE sodium ethoxide on trilwomotrinttrobenzene (m. p. 285" j in 
alcohol, care being taken to avoid a rise of temperature; it crys. 
t:illises in  well-developed, white, flat prisms, usually with square 
ends, but sometimes terminated by two planes at an  obtuse angle;  
it melts a t  101", aid dis-olves best in hot alcohol ; the strong acids 
wein to have no action on it. 

~~ibronzodiiaitrr)pher~etozl ,  C,Br.<( NO,),*OEt, is formed if benzene as 
well as  alcohol is used, and 110 care is tidiell to keep down the t,enipera- 
tiire, in the last-mentioned reaction. This crystallises in white, well- 
formed, slender, nearly square prisms, melts at 14i0, dissolves best 
iii hot, alcohol, and is not acted oti by strong acids. 
Dime thy It ,*I b ro nt 0 i t i t  / * I )  rpso rc iwd, C, ll i*,N 0, ( 0 11 e ),, ob tai ned in the  

Fame manner as the dit t hyl compound, forms white, flattencd 
prisms, melts a t  126", and is mucli less soliible in alcohol than the 
coi-responding e th j l  compound. Strong acids apparently have no 
action on it. 

I l ' r~hen! /Z tr i rr i t~o~)h~~rog~z~cin~~~,  c ~ ( x o ~ ) ~ (  OPh),, i s  the product of 
tha reaction of sodium pheiioxidc on tri ~~.omotrinitrobeiizelle in a 
mixture of alcohol and benzene a t  the temperature of the water- 
bath. It crystallises in long, verr slender, white needles, felted to- 
gether in woolly masses; i t  becomes brown in air, melts a t  175", and 
di+solves easily in avetone, chloroform, benzene, and glacial acetic acid, 
h t  slightly in other solvents. The strong acids have no apparent 
action on it. It, is to be noted that the phenoxyl group is the most 
ticid one wliicb has beeu substituted for the three \womiiie atoms, the 
other groups which have been so substitmted having been basic in 
ch;wacter (compare Abstr., 1888, 1276 ; 1890, 247). 

Neither sodi urn acetate, sodium piorat e, nor sodium nitromethane 
l ~ a s  any biit a slight action on tribromodifiitiobenzene o r  tribromotri- 
ni+robenzene. 

I t  was previoudy shown (Ahti'., 1890, 377, 48.5) that in the re- 
action between e t h j  1 sodiorriri 1 onate and tribrotnodini trobenzeiie the 
h r  ,mine atom replaced by hydrogen is between two nitro-groups, arid 
experimenrs were made (Abstr., 1890, 983) which seemed to show 
+l!at the ease with which the bromine is removed does not depend 

727). 
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only on this position. These cxperiments have now been confirmed, 
and i t  is conclusively proved that ethyl malonate has no action on tri- 
bromodinitroben zene. A. G. B. 

Cblor-mil. By C. GRAIXF: (dir?zaZen, 263, 16--Sl).--Chloranil 
(tetrachloroquinone) is lxst prepared by gradually adding potassium 
chlorate (2.50 grnms) i n  coarse crystals to paraphenylenediamine 
hydrochloride (100 grams) suspended i n  water (250 c.c.) and hydro- 
chloric acid (81lrO c.c.), or to the finely powdered base (60 grams) 
suspended in watey( 171 1-180 c.c.) znii hgdror:hloric acid(920-950 c.c.). 
The addition of the chlorate lahts one day, and the temperature is 
maintained a t  20-30". On Ihe following day, the mixture is slowly 
raised to the full temperature of the water-bath, and the heating is 
continued until all the chlor:itc is decomposed, wheii tlre crude chlor- 
nnil is collected and washed. It appears to contain 2; per cent. of 
ti~icliloroquinnne, arid when heated in a capillarv tube tilled with the 
suhstance and scaled at both euds, it usually melts at 220-240" ; the 
yield is 115 grams. I t  is next, heated on the water-bath for 
1-2 hours with cor:centrsted hydrocbloric acid (350-400 c.c.), 
when a portion of the trichloi*oqninone is converted iiito tetra- 
chloroyuinol, arid the remainder reacts with tbis, forming tetra- 
cliloroquirrone ;rnd triohluroquinol. On oxidising the washed product 
with at1 acid solution of potassium clichromate, i t  is generally found 
to iiie\t shove 270", and is the11 f u i  they purified by crystallisation from 
tjoIutbrle. W h e n  quite pure, it  melts at 29;)" (mercuvial column entirely 
i 1) the ht.11) to a c l ~ i ~ r * ,  ti-ansparent liquid, wliilst those specimens 
ct,ntaiiiing a slight quantity of impurity melt below this tempera- 
ture, and darken consic1er:~bly at, their melting point. 

Chloranilic acid is obtained when chlorsnil (LO grams) is moistened 
with alcohol and added to a solution of sodium hydroxide (9 grams) 
in water (-LoO--~?O c.c.) heated to 80°, or to a solution of potassium 
hydroxide (12 grams) in water (2.50 c.c.). After remaining 1-2 
Iiours, common salt ('LO grams) is added, and the precipitated sodium 
derivative is washed with a 10 per cent. solution of common salt 
until the filtrate is colourless ; it is then redissolved in water, arid the 
chlorariilic acid precipitated with hydrochloric acid. The yield is 62 
per cent. of the weight of the chloranil. The coinpound is conveniently 
pi*epared from the crude chloranil (m. p. above 270") ; the moist pro- 
duct derived from 100 grams of paraphenylenediamine is treated with 
sodium hydroxide (100 grams) dissolved in water (2 litres) ; the 
yield is 46-50 grams. Chloranilic acid crystallises wit,h 2 mols. 
HzO, which i t  loses at 100" ; 100 paxts of water dissolve 0.19 part  af 
1:3.5", and 1.41 parts at 99" ; 1 .77  parts of the potassium salt a t  20", 
and 9.85 parts a t  98.6" ; 106 parts of the sodium salt a t  21", and 6.19 
parts a t  99'. 

When a mixtnre of t richloro- and tetrnchloro-quinone is suspended 
ill water (10 parts), and sulphurous anhydride is passed through for 
10 minutes, the trichloro-derivative is converted into the quinol, arid 
goes into solution, whilst the tetrachloro-derivative is scarcely at- 
tacked ; the latter is collected and washed with water and cold alco- 
hol. Tetrachloroquinol is formed when the quirione (10 grams) is 
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heated for R short time on the water-bath with amorphous phosphorr;s 
(1 gram), water (15 c.c.), and 50 per cent. hgdriodic acid (3-4 c.c ) ; 
it is filtered while hot, and the colourlesa mass dissolved in alcohol 
to free i t  from phosphorus. Hexachlorobenzene is obtained in accord- 
ance with the equation C6Cl,0t + l'C& + PC1,3 = ChC16 + 2POC1,, 
when eqnal weights of clrloranil, phosphor~s  peiitachloride and tri- 
cliloride are heated together in a sealed tube a t  190-200" for four 
hours ; as no gaseous products are for lied, comparatively large quan- 
tities of material can be employed. When chloranil is heated with 
phosphorus pentachloride, with or without the adtlition of phosphorus 
oxychloridc, hexachlorobenzene, a componnd containing phosphorus, 
and probably the so-called tiexnchlorophenol are fbrmed, aud on treat- 
i n g  the mixture with water, pentochlorophenol (m. p. 185-186') niay 
be separated. A. It. L. 

Brornanil. By c. G R A ~ B E  and L. WELTNER (Annalen, 263, 
31-38) .- I3 romanil (tetrabromoquinone) is prepared by dissolving 
paraphenylenedinmine (10 granis) i n  glacia.1 acetic acid (40 c.c.), 
nnc1 carefully adjing bromitie (40 c.c.) by dcgreea to the solution 
kept cold by water. A solid mass won forms, and it is advisable to 
shake from time to time ; on the following day the product is heated 
on the water-bath until the evolution of hydrogen bromide and 
byornine slackens ; water is then added, the heating continued for a 
short tinie, and the dark-brown hu t)staiice collected, washed, and 
dried. It is then heated on the water-bath with nitric acid (sp. gr. 
1.:35, 40 c.c.) for some hours, and evaporated to dryness, after which 
it is again heated with funling nitric acid (40 c.c.) for 2-3 hours, 
poured into water, and the yellow compound collected and washed ; 
the yield is 30-32 grams, and the melting point of the product 
~.anges from 280" to '285". It is purified by ci*ystnllisation from 
toluene, and when quite pure melts at 3W" (mercurial column entirely 
in $he bath). Wben hexabrotnobenzene ('2 gmrns) is heated with a 
mixture of nitlric acid (.p. gr. 1.5, 25 c.c.) and sulphuric acid (15 c.c.) 
in  a reflux apparatus for 15 hours, only a trace of bromanil is 
produced ; whereaa ~ic~xacltlorobenzene, under similar conditions, 
yields half its weight of chloranil (compare lstrati, Abstr., 1890, 

Rronianilic acid is conveniently prcpared from the crude moist 
bromanil. The product frmi 10 grams of pernphenylenediamine is 
dissolved in a solution of sodium hydiaoxide (20 grams) in water 
(450-500 c.c ), heated to 80", and, ntter one or two hours, common 
salt (40-50 grams) is added, and the remainder of the operation 
conducted as u i th  chloranilic acid (preceding abstract). When crys- 
tallised bromatiil is used, 10 granis are moistened with alcohol and 
added to a solution of sodium hydroxide (6.2-6 5 grams) or potas- 
fiium hydroxide (7.5 grams) in water (150 c.c.) ; the yield of brom- 
nnilic acid is 5.4 grams. 'l'hc compound loses i ts  water of crystallisa- 
tion slowly a t  the ordinary temperature, but more quickly a t  100" ; 
100 part3 of water disbolve 0.145 part a t  15*5", and 2-23 parts at 99," ; 
5-06 parts of the potassium salt a t  14" ; 2.95 parts of the sodium salt 
tit 21" 

882). 
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When brornanil (1.5 grams) is heated at 190-200" for four hours 
with phosphorus pentachloride (3.8 grams) arid phosphorus oxy- 
chloride (3-4 grams), hexachlorobenzene is obtained. It is quanti- 
tatively converted into hexabromobenzene when heated with four 
times its weight of a mixture of equal weights of phosphorus penta- 
bromide and tribromide at  260-280" for four hours. 

When dissolved i n  concentrated solutions of potassium sulphite, 
bromanil yields the potassium salt of thiocronic acid, whilst, when 
1 gram is gently heated with 5t solution of potassium hydrogen 
sulphite (2.8 grams) in water (40 c.c.) until it dissolves, the potas- 
sium saol t of dibromopuinoldisulpholzic acid, C6Br2(0 H),( sO,K), + 
2Hz0, separates in colourless needles on concentrating the solution ; 
it is easily soluble in hot water and in alcohol, and it.s solutions are 
coloured violet on addition of ferric: chloride. 

The barium salt is precipitated in colourless needles containing 
1 mol. H20 on adding barium chloride t o  a solution of the potassium 
salt ;  it is very slightly soluble in cold, but more so in hot, water. 

A. R. L. 
Note by Abstractor.-The abstractor wishes to point out that he was 

the first to determine the melting point of bromanil (Trans., 1887, 
l48), but his value (285') is too low, probably on account of the 
presence of a trace of impurity. He has redetermined the melting 
point of bromanil, and can confirm Graebe and Weltner's results, and 
also the melting point given by Graebe for chloranil (preceding 
abstract). 

Phthale'ins. By R. MEYER (Bey., 24,1412-1418) .-&Naphthol 
combines with phthalic chloride to form naphtholphthalein anhydride, 

CO<~$>C<cloH~>O C H  + iH2O ; after treatment with acetic an- 
hydride ; this crystallises from alcohol in colourless, rhombic plates o r  
needles, and melts at  115-117" The compound dissolves in concen- 
trated salphuric acid, and the solution exhibits an intense reddish- 
yellow fluorescence. This is in accordance with the formula 

?o*o>C<C6H3(oH)>0 [C : 0 : OH = 2 : 3 : 5 ;  6 : 5: 31, 
CGK- C6H3(OH) 

previously advanced by the author for fluorescein. 
Attempts to eliminate the amido-groups by the action of nitrous 

acid on the compound C20H15N302, which is formed by the interaction 
of ammonia and fluorescein at  high temperatures, and has been 
already described, led to no definite result. 

An iuvestiqation of residues obtained in the manufacture of 
phenolphthalein showed that they contained considerable quantities 
-of phenolplithalei'n anhydride ; this was deposited in crystals melting 
at 130-132", they were, however, not homogeneous, and all the 
components have not yet been isolated. 

Phenolphthalein anhydride melts at 180", not a t  173-173" as 
stated by Baeyer, and sublimes at  much lower temperatures; it is 
readily soluble in alcoholic potash, and is not precipitated on dilution 

VOL. LS. 3 8  
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with water; after elimination of the alcohol, however, part is de- 
posited immediately, and the remainder on addition of hydrochloric 
acid; this behaviour points to the formation of an unstable hydrosg- 
acid of the Qorrn ula C 0 OH.C6HI*C (0 H) < c:H:> 0. 

Compounds of Metallic Sulphites with Aniline. By G. 
DERIG~S (Compt. Tend., 112, 802-805).-Normxl metallic snlphites, 
with the exception of zinc sulpliite, do not form compounds with anil- 
ine, but the hydrogen sulphites readily combine to form anhydrous 
double salts of the general formula M"SO3,H2SO3,2PhNH2. The 
mercuric salt is an exception, and has the composition 

They are obtained by adding sodium hydrogen sulphite to an acid 
solution of a sulphate or nitrate of the metal previously mixed with 
aniline ; they form distinct hexagonal lnmellce, very slightly soluble 
in water and other neutral solvents. Aldehyde and acetone dissolre 
small quantities, but some chemical changes take place a t  the same 
time. 

The cuprous compound is yellowish-white, and does not alter when 
exposed to air and light ; i t  dissolves in ammonia and in hydrochloric 
acid. The cadmium and zinc compounds are white ; the manganese 
salt has a pink tint, and the cobalt salt a beautiful rose colour ; the 
ferrous salt is yellow, and the nickel salt greenish-yellow ; the mer- 
cnric salt is white. 

Some Compounds Formed by Mercuric Chloride. By G. 
A N D R ~  (Compt. rend., 112, 095-998).-A number of compounds are 
formed on the same type as the substance HgCl,,2NH3, described in a 
former paper (Abstr., 1889, 570 and 827). A white compound of 
aniline and mercuric chloride, NH2Pb,HgCl,, yieldR a little water on 
heating in a test-tube ; hence i t  probably contains a litth mercuric 
oxide, which would explain the excess of mercury obtained on 
analysis. A similar additive compound is obtained with benzyl- 
arnine, CHZPh*NH2,HgCl2. Similar substances, in which HgC1, is re- 
placed by ZnCl,, are represented by the formulse 4ZnC1,,HgC12,10NH,, 
+ 2H20 and 2ZnC12,HgCI,,6NH3 + $H,O. These salts, when heated 
in a tube, give off water, melt, and finally yield a white sublimate 
together with free ammonia ; they dissolve easily in hydrochloric 
acid, but are decomposed by boiling water. 

Several new substitution compounds have also been prepared. The 
compound 5NHPh.HgCl + 2HgCl2 is analogous to the substance 
NH,*HgCl + HgC12, obtained hy Millon ; i t  is very stable ; when 
boiled with water or alcohol for several hours, i t  yields the salt 

The substitution compound, CH2Ph*NH*HgCl, is insoluble irr 
boiling water ; the benzylamine addition compound is readily soluble. 

Symmetrical Tri-substitution Derivatives of Benzene. By R. 
BADER (Ber., 24, 1653--lti55).--1Symmetrical dinitraniline is pre- 
pared by dissolving trinitrobenzene (15 grams) in absolute alcohol 

J. B. T. C H  

HgSOs7H:!S03,PhNHZ + HZO. 

C. H. B. 

3NHPhoHgCl + t2HgC12. 

W. T. 
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(450 c.c.), and slowly adding to the boiling solution 90 C.C. of 
ammonium sulphide solution; after heating for 18 hours on the 
water-bath, the liquid is poured into ice-water; the product is de- 
posited from hot water in yellow crystals, melts at 159", and is 
readily soluble in ordinary media. Attempts to prepare the corre- 
sponding phenol by means of the diazo-reaction were unsuccessful. 

Dinitrochlorobenzene [NO, : NO, : C1 = 1 : 3 : 53 is obtained from 
t,he preceding compound by means of Sandmeyer's reaction ; it crys- 
tallises from alcohol or ether in colourless needles, melts at X', and 
is volatile with steam. On warming with very dilute alkalis, a blood- 
red colour is produced. 

Combinat'on of Metallic Sulphites with Amines of the 
Benzene Series. By (3. D E N I G ~ S  (Compt. rend., 112, 870--873).- 
Orthotoluidine, pi& oluidine, and a-nictsxylidine yield with metallic 
hydrogen-sulplii teq compounds strictly ,zn,zlogous to those formed by 
aniline (prrceding page), they are obtained in the same manner, 
hare  the same colours and the same form. No compound of nickel 
hydrogeu sulplrite with orthotoluidine could, however, be obtained, 
and zinc hydrogen sulphite behaves in at1 abnormal manner. The 
general formula is M"S0,1,H2S03,2NH2R, but in the case of the 
mercuric compounds i t  is HgSOJ,H2S03,XH2R + H,O. 

Nitro-derivatives of Dimethylorthanisidine. By E. GRr- 
MAUX and L. L E F ~ V R E  (Compt. rend., 112, 7ft7-?30). --Mononitrodi- 
methylorthanisicline "Me2 : NO, : OMe = 1 : 4 : 6) is obtained, 
together with R small quantit.y of a di- or tri-nitro-derivative, by 
addiug 1 part of the base to 5 or 6 parts of nitric acid cooled in a 
freezing mixture, or, better, by dissolving 1 part of the base in 2 parts 
of sulphuric acid diluted with 10 parts of water, and adding gradually 
3.2 parts of sodium nitrite dissolved iu 60 parts of water. The 
product is puritied by cryatallisation from alcohol, and forms long, 
slender, lemon-yellow needles which melt a t  99" ; i t  is very slightly 
soluble in cold alcohol, but dissolves readily in boiling alcohol. When 
reduced with zinc and hydrochloric acid, it yields it base that crys- 
tallises in slender, colourless needles melting at 83", and rapidly 
becomes rose-coloured when exposed to air. 

Tq-initrod i m e f  h y1oi.t It nnisidine is obtained by heating d i methylortho- 
anieidine with c,rdina.ry nitric acid until nitrogen oxides begin to come 
off, and then precipitating immediateiy with water. It crystallises 
from boiling alcohol in groups of colourless, somewhat bulky prisms, 
melIs a t  l % O ,  and is only slightly soluble in  cold alcohol. Only 
two of the NOz groups are in the benzene nucleus, and when t h e  
cornpound is boiled with potash, alkaline vapours aye evolved and 
dinitrogiiaiacol, melting at 121-122', is obtained. This decomposi- 
tion indicates the position of the radicles, namely 

J. B. T. 

C. H. B. 

[NMe*CH2N02 : NO, : NO, : Me0 = 1 : 2 : 4 : 61, 
since von Romburgh has shown tha t  only diortho-, or ortho- and 
para-derivatives of acids of the benzene series yield phenols when 
heated with potash. 

3 2 2  
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Jf trinitrodimethylorthanisidine is boiled with 15 to 20 parts of 
ordinary nitric acid until nitrogen oxides are no longer evolved, it is 
converted into trinitromonomethylorthan.isidine, which is the ultimate 
product of the action of nitric acid ou dimethylorthanisidine. It is 
also obtained by the prolonged action of fuming nitric acid on di- 
methylorthanisidine at 0". It crystallises from 8 parts of boiling 
alcohol in colonrless or yellowish lamellm, melts a t  118-119", and 
is only slightly soluble in ether or in cold alcohol, but dissolves 
readily in acetone. When trini tromonomethylorthanisidine is heated 
for two or three hours with a 10 per cent. solution of potash, d k a h e  
vapours are evolved, and the calculated quantity of dinitroguaiacol is 
obtained (m. p. 121-122'). This decomposition shows that the 
nitro-derivative has the constitution [NMeNO, : NO, : NO2 : OMe = 
1 : 2 : 4 : 61, and a t  the same time est,ablishea the constitution of 
mononitrodimethylorthanisidine and dinitroguaiacol. 

The results show that in the action of nitric acid on dimethylortho- 
anisidine, i t  is the group NMe, that influences the position of the 
NO, groups, the latter taking up ortho- and para-positions, as in the 
case of dimethylaniline. C. H. B. 
1-4-6-Trimethylparaphenylenediamine. By E. BAMBERGER 

(Bey.,  24, 1645-l649).-The author has recently obtained a par- 
amidoctohydro-a-naphthaquinoline of the formula 

H2 NH? 
H,(\/'\H 

1 4 , \ * H 2  ! I  
HJ,)H2 ; 

Hi? 

H2 

the method of formation of this compound will be described later. 
Although a derivative of nsphthaquinoline, its properties show i t  to 
be a benzeneparndiarnine. For purposes of comparison, trimethyl- 
phenylenediarnine [Me, = 1 : 4 : 6 ; (NH,), = 2 : 5J was prepared from 
pseudocumidine [Me, = 1 : 4 : 6 ; NH, = 21 by means oE diazo- 
benzenesnlphonic acid ; the resulting dye is deposited in reddish- 
brown, lustrous crystals, sparingly soluble i n  water. On reduction 
with stannous chloride, the dirtmine is obtained, crjstallising from a 
mixture of ether aiid light petroleum in colourless, highly lustrous, 
flat needles melting at  78'. The diamine gives a dark, orange-red 
colour with hydrochloric acid, hydrogen sul phide, and ferric chloride 
(thionine) ; a deep-green, indamine colour with acetic acid, aniline 
hydrochloride, and pot,assium dichromnte ; on boiling, the solution 
changes to greenish-brown, then t o  reddish-braown, and smells of 
quinone. The base gives with metatolylenediamine the tolyleue-blue 
and tolylene-red reactions ; whilst with alkaline a-naphthol solution, 
a blue indophenol derivative is formed. 

Bg R. BEHREND and 
E. KONIQ (Anitalert, 263, 175-223 and 339--358).-At the present 

J. B. T. 
Alkyl Derivatives of Hydroxylamine. 
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time there are three hypotheses regarding the structure of the stereo- 
chemically isomeric a.lkyl derivatives of hydroxglamine, namely, that 
of Hamtzsch and Werner, that of Behrend, and that of Auwers and 
Meyer ; they all account for the existence of two structurally identical 
but stereochemically isomeric forms, which bear to one another the 
same relationship as that existing between the two optically active 
modifications of tartaric acid. According to all three hypotheses, 
p-benzy lhydroxylamine, for example, should exist in two enantiomor- 

phous forms,  which may bc expressed by the symbols C7H,&0€€ 

and H ~ - - - ~ O H  respectively. Now, although this compound has 
been prepared by three totally different methods, the three prepara- 
tions are absolutely identical ; i t  must be assumed then, either that 
they all have the same configuration, expressed by one of the above 
symbols, or that t,hey are all composed of equal parts of the two 
isomerides. If the latter assumption i s  true, it is probable that the 
two forms could be separated by suitable methods; the authors' 
attempts to effect a separation by combining the base with optically 
active acids were, however, unsuccessful, as were also the analogous ex- 
periments carried out by Kraft (this vol.,p. 51). Experiments were also 
made to test the v'alidity of the first assamption, namely, that the known 
p-benzylhydroxylamine is one only of the theoretically possible forms. 
For this purpose, /3-benzylhydroxylamine was treated with nitrobenzjl 
chloride, and thus converted into P-benaylnitrobenzy lhydroxylsmine ; 
/3-nitrobenzylhydroxylamine, prepared by methods exactly similar to 
those employed in the preparation of the pl-benzylhydroxylamine, was 
treated with benzyl chloride, and in this way also P-nitrobenzgl- 
benzylhydroxy lamine obtained. According to the hypothesis, the two 
compounds should be enantiomorphous, but i t  was found that they 
are identical in physical properties, and that both give the same 
products in the same proportion on oxidation ; it follows, therefore, 
that assuming that no intramolecular change has occurred in any of 
the reactions, and that a second modification of benzylnitrobenzylhydr- 
oxylamine has not escaped observation, that the two supposed enan- 
tiomorphons forms of benzyl- and of benzylnitrobenzyl-hydroxylamine 
are identical, or, which is less probable, that their separation has not 
yet been accomplished. 

/3-Benzylhyclroa~Znmine tartrale, (C7H9N0)2,CaH606, is precipitated 
in needles when an alcoholic solution of the base (1 mol.) is treated 
with an alcoholic solution of tartaric acid (1 mol.) ; on evaporating 
the mother liquors, a second crop of cryttals of the normal salt is 
obtained, and on further evaporation, the acid tartrate, C7H,N0,C,H606, 
is deposited. The latter forms colourless, rhornbic crystals, a : 2, : c = 
0.3561 : 1 : 0.2475, is readily soluble in alcohol, and melts at about 
117" ; the former is sparingly soluble in  alcohol, but more readily in 
water, and melts at 125-130". 

p-Benzy Ihydro~ylamine mandelate crystallises from hot alcohol in 
colourless needles, melts at 115-118', and is rather sparingly soluble 
in cold alcohol and water. 

p- Diparunitrobenz y ihydroxy lamine, ( C,HeN02)2N*OH, is obtained 

N 
'C7H7' 
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when hydroxylarnine hydrochloride is boiled with paranitrobenzyl 
chloride and sodium carbonate i n  alcoholic solution ; it separates 
from boiling acetoue in large, yellow, asymmetric crystals, melts a t  
157-1553", and is readily soluble in hot alcohol, glacial acetic acid, 
and acetone, but very sparingly in cold alcohol, ether, benzene, and 
chloroform, and almost insoluble in light petroleurn and carbon bi- 
sulphide. The hydrochloride, C14H13N305,HCl, is crystlalliiie, and is 
decomposed by water. 

Parnnitrobenzy lisoparanitrobenzaEdoxinLe, 
NO,*C6H**CH-NoC,H6*N0*, 

'/ 
prepared by oxidising the preceding compound with potassium di- 
chromate and acetic acid, crystallises in light-yellow, microscopic 
needles, and is sparingly soluble or insoluble in most ordinary solvents, 
except hot acetic acid and boiling nitrobenzene ; it melts a t  227-228" 
with decomposition, hut even when kept a t  200" for some time, i t  gradu- 
ally sinters together and turns brown. When boiled with 20 per cent. 
hyd.rochloric acid, i t  is decomposed in to paranitiaobenzaldehyde and 
p-nitrobenzylhydroxylamine (m. p. 120-125"), identical with the 
compound obtained by Behread and Leuchs from a-beuzyl-P-nitro- 
benzylhydroxylamine in like manner. 

p-Paranitrobenzylbenzylhydroxylamine, prepared by treating the 
/3-paranitrobenzylhydroxylamine obtained by the decomposition of 
a-benzyl-p-nitrobenzylhydroxylamino with benzyl chloride, is iden- 
tical in chemicdl and physical properties with the compound formed 
by treating the /3-nitrobenzylhydrosylamine, obtained from paranitro- 
benzylisoparanitrobenzaldoxirne with benzyl chloride, and also with 
that produced by the action of nitrobenzyl chloride on p-benzylhydr-, 
oxylamine. 

Nitrobenzylisobenzaldoxime exists in two modifications, both of 
which are formed when benzaldehyde is digested with p-nitrobenzyl- 
hydroxy lamine hydrochloride and sodium carbonate in alcoholic 
solution ; the original product melts at 104-106", but when recrys- 
tallised from hot alcohol it yields a mixture of slender needles melting 
a t  113.5-114.5", and hexagonal plates melting at. 105- 106". These 
two forms can be easily converted one into the other by recrystallisa- 
tion from various solvents, and when either modification is heated at 
its melting point it is converted into a mixture of the two which 
melts a t  107-112'. When equal quantities of nitrobenzylisobeuz- 
aldoxime and benzilisonitrobenzaldoxime are dissolved in hot alcohol 
and the solution concentrated, a mixture of the two compounds is 
deposited in plates melting at  93-94' ; this mixture is identical with 
that obtained by the oxidation of paranitro Lenzylbenzy lb y d roxylamine 
(Abstr., 1890, 1412). 

Nitroso-P-benzy ZhydroxyZamine, C,H8N202, is obtained when P-benzyl- 
hydroxylamine hydrochloride is treated with sodium nitrite in aqueous 
solution a t  0" ; it crystallises from a mixture of ether and light petr- 
oleum in flat, transparent prisms, melts a t  77-78', and is readily 
qoluble in alcohol, ether, soda, and sodium carbonate, but more spar- 
ingly in light petroleum and very sparingly in water; it gives the 
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nitroso-reaction. The benzyl derivative, C,4H,1N202, is formed, together 
with an oil of unknown composition, when the sodium derivative of 
nitrosobenzylhydroxylamine IS  boiled witoh benzyl chloride in alcoholic 
solution ; it crystallises from a mixture of ether and light petroleum 
i n  lustrous plates, melts a t  58-59", and givcs Liebermann's reaction. 
When a-dibenzylhydroxylsmine hydrochloride is treated with sodium 
nitrite, it is converted into a compound which crystallises in needles 
and melts at 73-74". 

Impure nitroso-/3- benz y 1 h ydrox ylam in e is unstable, and decomposes 
on keeping with liberation of red fumes, yielding dinitrosylbenzyl 
(previously described as dinitrosotoluene, Abstr., 1890, 1122) and an 
oil having a peculiar, peuetrating odour ; whcn freabed with glacial 
acetic acid, the nitroso-compound is decomposed into dinitrosyl benzyl 
and an oil, which consists principally of benzyl acetate and benzyl 
nitrite. 

Nitroso-/3-pni.anitrobenzyZhy~roxyZumins, N02*C,H6*N(NO)*OH, is 
precipitated in crystals when a f reshly-prepared, well-cooled solution 
of /3-paranitrobenzylhydrosylamine hydrochloride is treated with a, 
slight excess of the theorctical quantity of sodium nitrite; it sinters 
together a t  125", melts at 130-131", and is readily soluble i n  alcohol, 
acetone, sodium carbonate, and glacial acetic acid, but more sparingly 
in chloroform and ether; i t  gives Liebermann's reaction. When dia- 
solved in glacial acetic acid and treated with a trace of fuming nitric 
acid, it is decomposed, with evolution of brown fumes, yielding di- 
nitrosylparanitrobenz~l, paranitrobenzyl acetate (m. p. 76-77"), and a 
compound melting at about 67", which seems t o  be paranitrobenzyl 
nitrite. 

~ i ? L i t r o s ~ ~ a ~ a n i t 3 . o b e i i z y ~ ,  C,4H,2N406, is a colourless, semi-crystal- 
line powder, melts a t  135-140", and is almost insoluble in the ordinary 
qolvents; when treated with phenol and sulphnric acid, it gives it 
brownish-violet coloration, which charges to brownish-yellow on the 
addition of alkalis, and then to an olive-brow-n on diluting with water. 

ljt-Pnmnitrobenzaldozinze, C7H6N2O3, is obtained, together with an 
equal quantity of the a-compound (m. p. '128-129") when dinitrosyl- 
paranitrobenzyl is warmed with dilute soda (or boiled for a long time 
with alcohol) ; on saturating the alkaline solution with carbonic 
anhydride, the two isomerides are precipitated in crystals, and can be 
separated by recrystallisation from hot water, in which the /%compound 
is the more sparingly soluble. The p-oxime crystallises from hot. 
water in thin, iridescent, rectangular plates, sinters together at about 
170°, melts at  173-175", and is readily soluble in glacial acetic acid, 
chloroform, and hot alcohol, but more sparingly in ether; when 
heated at  its melting point, or when treated with hydtogen chloride 
in ethereal solution, i t  is almost completely converted into the a-oxime, 
and it is readily decomposed by warm mineral acids yielding nitro- 
benzaldeh yde and hydroxylamine. When the acetyl derivative of the 
/3-oxime is treated with sodium carbonate, i t  is converted into para- 
nitrobenzonitrile, whereas the acetyl derivative of the a-oxime is 
simply reconverted into the oxime (m. p. 128-129") under the same 
conditions. 

BenzZlZ23aranit?.oben~~Zdozime, N02*C6H4*CH:N*OC7H7, is formed 
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when the a-oxime is treated with sodium ethoxide and benxyl chloride 
in cold alcoholic solution ; it crystallises from alcohol in lustrous, 
yellowish needles, melts a t  117*5-118*5", and differs slightly in crys. 
t,a]line form frGm the isomeride (m. p. 117-118') previously described 
(Abstr., 1890, 1412), than which it is rather more sparingly soluble 
in hot alcohol ; it is not acted on by boiling dilute acids, whereas t,he 
isomeride is quickly decomposed into nitrobenzaldehyde and p-benzyl- 
hy droxylamine. 

When p-paranitrobenzaldoxime is treated with sodium chloride 
and henzyl chloride in  alcoholic solution at  the ordinary temperature, 
it yields benzylisoparanitrobenzaldoxime and paranitrobenzy1isoben~- 
aldoxime. 

Dinitrosobenzyl (Zoc. c i t . )  is completely decomposed by warm soda, 
yielding approximately equal quantities cf a- and 8-benzaldoxime. 

Azo-derivatives. By H. LIMPRICHT (AnnuZen, 263, 224-245).- 
Azobenzenesalicy lic acid, N2Ph*CsH3(OH)*COOH, prepared by treat- 
ing salicylic acid with diazobeiizerie chloride in alkaline solution 
(compare Stebbins, Abstr., 1880, 715), crjstallises from benzene in 
yellow needles, melts a t  'L18", decomposes at  a slightly higher tem- 
perature, and is readily solirble in alcohol, ether, and acetone, but 
more sparingly in boiling chloroform and carbon bisulphide, and 
almost insoluble in water. The sodiunz salt, Cl3HsN2O3Na, crystal- 
lises in small, yellow plates ; the barium salt, (CIJ€,N,O,),Bn, crystal- 
lises in golden needles, and i 4  very sparingly soluble in cold water, 
The acid is quickly decomposed by stannous chloride into aniline and 
paramidosalicylic acid ; the last-named compound is also formed when 
%he azo-acid is warmed with zinc-dust and soda. The ethereal salts 
of azobenzenesalicylic acid can be obtained by warming the acid with 
an alcohol and concentrated sulphnric acid ; by dissolving the acid in 
the alcohol, and heating the solution at 100" with the corresponding 
dkyl  iodide, and also by treating ethereal salts of salicylic acid with 
diazobenzene chloride in alkaline solution. 

F. S. I(. 

The methyl salt, 

ClCHK&NZo, 
crystallises in reddish-yellow plates, melts at lOS", and is readily 
soluble in alcohol, ether, and soda. The ethyl salt, C15H14N203, 
crystallises in yellowish needles or plates, melts at 101", and is readily 
soluble in alcohol, ether, and dilute soda; it distils at a high tern- 
perature with only slight decomposition, and is decomposed by 
stannous chloride yielding ethyl amidosalic~late. The phenyl salt, 
C19H14N203, is formed, together with phenyl bi-azobenzenesalicylate, 
when an ice-cold alkaline solution of phenylsalicylate is treated with 
diazobenzene chloride ; it separates from ether in yellowish-red 
needles, and from cold alcohol in well-dcfined crystals, melts at 121" 
and is readily soluble in ether, chloroForm, and benzene, but more 
sparingly in alcohol, acetone, carbon bisulphide, glacial acetic acid, 
and soda. 

Pheny I bi-uzobenzenesalic y Zate, OH- CsH, (N,Ph),* CO 0 Ph, form ts 
compact, granular crystals, melts a t  148", and is readily soluble in 
alcohol, ether, chloroform, benzene, acetone, glacial acetic acid, and soda. 
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Azoben~enesalicylamide, prepared by beating tbe methyl or ethyl 
salt of the acid with ammonia, crystallises in liglrt-yellow needles, 
and melts at ZPO", not a t  236", as stated by Tummely. The anilide,  
OH*CaH3( N2Ph)*CO*NHPh, can be obtained by treating salicylamide 
with diazobenzene chloride in alkaline solution ; it crystallises from 
alcohol in brown plates, melts at 188-189", and is readily soluble in 
alcohol, ether, benzene, chloroform, and glacial acetic acid ; it dissolves 
in concentrated sulphuric acid with a blood-red coloration. 

Azobenzenechlorobenzamide, NzPh*CsH3C1*CO*NH2, is formed when 
azobenzenesalicylic acid is heated with phosphorus pentachloride, and 
the product treated with ammonia ; it separates from alcohol in yellow 
crystals melting at  210". 

prepared in like manner, separates from alcohol in yellowish, nodular 
crystals, and melts at 198". 

Azobenzerzemetahydroxybenxoic acid, OH*Cs~,(N2Ph)*C0OR, sepa- 
rates from benzene in golden crystals, melts a t  213", and is readily 
soluble in alcohol, ether, chloroform, acetone, glacial acetic acid, and 
soda, but only sparingly in benzene ; when warmed with stannous 
chloride, i t  yields metahydroxyamidobenzoic acid [OH : COOH : NH2 = 
1 : 3 : 41, a colourless, crystalline compound, which darkens at 230°, 
and melts a t  235' ; when this amido-acid is diazotised, and the pro- 
duct warmed with hydriodic acid, iodometahydroxybevuoic acid is 
obtained. This compound crystallises from water in large, yellowish 
needles, sublimes at  160-170°, melts a t  196", and seems to have the 
composition C,HJO, + 4H20 ; when treated with sodium amalgam, it 
is converted into metahydroxybenzoic acid. 

When parahydroxybenzoic acid is treated with diazobenzene chloride 
in ice-cold, alkaline solution, bi-azobenzenephenol (m. p. 130"), and 
azobenzenephenol (m. p. 150-151") are formed, but no azo-derivative 
of hydroxybenzoic acid is produced. The compound, obtained by 
treating parahydroxybenzoic acid with diazosulphanilic acid in ice- 
cold alkaline solution, has not the constitution 

as supposed by Griess (Ber., 15, SlSOj, but is the sodium salt of 8 
hydroxyparazobenzenesulphonic acid of the constitution 

This acid is identical with the compound formed by the Combination 
of phenol and diazosulphanilic acid; its sodium salt crystallises in 
1-eddish-yellow, lustrous scales, is readily soluble in hot water, and has 
t.he composition OH*CsH4*N2*C6HP*S03Na + 2H20 ; its burium salt 
crystallises from hot water in red, lustrous, rhomhic plates (+ HzO), 
and in yellow needles (+ 1+H20), and is very sparingly soluble in 
cold water. 

The corresponding anilide, 
N2P h*CJ33Cl*C O-NHPh, 

S O3H*CsH,*N2*CJ& (OH)*C 0 0 H, 

O HaCtjH,*N2*CsH4* S 0 3  K. 

Azo-derivatives of paramethoxybenzoic acid could not be obtained. 
Azobenzene-/3-).esorcyZic acid, N2Ph*C6H2( OH) 2*C 0 0 H, is formed, 

together with bi-azobenzeneresorcinol (m. p. 21 7") when P-resorcylic 
acid is treated with diazobenzenzene chloride in ice-cold? a1 kaline 
solution; it crystallises From acetone in dark-red needles, melts at  
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about 189" wi th  evolution of carbonic anhydride, and is readi'llg soluble 
in chloroform and hot alcohol, but more sparingly in ether, benzene, 
and acetone, and insoluble in wat.er; it is partially decomposed by 
recrystallisation from acetone, yielding bi-azobenzeneresorcinol, with 
evolution of carbonic anhydride. F. S. I(. 

Orthohydroxyazo-dyes. By S. V. KOSTANECKI and J. D. ZIRELL 
(Bey . ,  24, 1695--1699).--The authors hare studied the azo-dyes from 
the hydroxybenzoic acids, and find that the action of diazobenzene 
chloride on parahydroxybenzoic acid is quite different to ils action on 
the ortho- and meta-acids. 

Phenylazosalicylic acid and phenylazometahydroxybenzoic acid are 
best obtained by adding diazobenzene chloride to the hydroxybenzoic 
acid in  the presence of sodium carbonate. The dye is precipitated 
from the soda solution with acid, a,nd crystallised from alcohol. 
Phenylazosalicylic acid decomposes a t  21 I" ; phenylazohydroxybenzoic 
acid at 205". The latter does not dye mordanted cotton. 

Parahydroxybenzoic acid and diazobenzene chloride yield a product 
which is only partly soluble in sodium carbonate. The soluble portion 
crystallises from dilute alcohol, in  which it is easily soluble, in orange 
tablets, melts at 150", and was identified as pbenylazophenol. The 
insoluble portion crystallises from alcohol in  brownish-red leaflets, 
melts at 131", and was identified as pbcnyldisszoyhenol. Thus 
parahydroxybenzoic acid reacts with diazobenzene chloride in the 
same way as p-naphtholcarboxylic acid (m. p. 157"), which also loses 
the carboxpl group. 

Griess (Abstr., 1883, 182 ; 1884, 1013) has stated that parahydroxy- 
benzoic acid reacts with diazosulphanilic acid in the same way as 
salicylic and metahydroxybenzoic acids. The authors, however, find 
that when diazosulphanilic acid is added to a solution of parahydr- 
oxybenzoic acid containing sodium carbonate, a compouud is obtained 
crjstallising in golden-yellow leaflets, which answers to  the descrip- 
tion of the coinpound obtained by Griess, and gives on analysis 
niimbers agreeing wi th  his numbers. These numbers, howeTer, agree 
with the formula SOaNa.CfiH,.N,.CGH4*OH + 2H,O. The authors 
have made a complete analysis of the compound, and find that it is 
identical with the sodium salt of the compound obtained from diazo- 
sulphanilic acid and phenol. 

The authors were unable to obtain azo-dyes of parahydroxybenzoic 
acid by the action of diazobenzene chloride or diazosulphanilic acid 
on paiahydroxybeuzoic acid, under many varying conditFons. 

X. C. R. 
Tetrazotic Acids, Oxy- and Dioxytetraxotic Acids. By W. 

LOSSEN (Aimaleii,, 263, 73--80).--The author and Mierau have pre- 
viously shown tha t  a n  acid of t.he composition C7HGN4O2 can be 
obtained by treating benzenylamidine nitrite with mineral acids ; the 
further investigation of this subject has brought to light the follow- 
i n g  Facts. 

Other amidines containing the atomic complex NHI:C*NH, give 
acids analogous in composition to  that produced from benzenylamidine, 
but those amidines in which the hydrogen of the atnido- or imido- 
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group has been substituted by an alkyl group give no such com- 
pounds. 

The acids prepared from the amidines have the general formula, 
X*CN,O,H ; on treatment with sodium amalgam, they lose either one 
or two atoms of' oxygen, yielding acids having the composition 
X*CN40H and X*CN4H respe~t~ively. 

The oxygen-free compound obtained from benzenylamidine has the 
molecular formula C?H6XJ, and is a strong monobasic acid. Judging 
from its decomposition products, it contslins the unchanged benzenyl 
group, and may, therefore, be named benzenyltetrazotic acid ; the 
compound of the composition C,H,N,O may be termed benzenyloxy- 
tetrazotic acid, and the compound of the composition C7H6N,O2 
benzenyldioxytetrazotic acid. 

The dioxytetmzotic acids are very unstable in the free state, and 
have not yet been isolated ; their salts are much more st'able in solu- 
tion, but all the metallic salts are highly explosive in the dry state, 
and must be handled with the greatest care; they are also decom- 
posed by concentrated sulphuric acid with explosive violence. 

The only oxytetrazotic acid yet prepared is benzenyloxytetrazotic 
acid; as regards stability, i t  seems to be intermediate between benzenyl- 
tetrszot#ic acid and benzenyldioxytetra~zotic acid ; the anhydrous com- 
pound readily decomposes, but when in combination with 1 mol. of 
water of crystallisation it is stable. 

The tetrazotic acids are very stable ; benzenyltetrazotic acid is 
decomposed by concentrated hydrochloric acid and by potash only 
at a high temperature. 

The constitution of these new compounds has not yet been deter- 
mined, and there are but few facts from which any conclusions can 
be drawn. It is probable, in the first place, that since benzenyldioxy- 
tetrazotic acid gives benzonitrile 011 decomposition, it contains the 
group CYhE, and since it is formed by the action of nitrous acid on 
t h e  amidiue, its constitution is probably represented by the formula 
NO*N:CPh*N:N*OH ; this view is in accordauce with the fact that 
substituted arnidines give no analogous cotxipound, and also with the 
reactions of the acid and with those of its derivatives. Benzenyltetr- 
azotic acid is probably also a benzenyl derivative, as it is formed by 
the action of sodium amalgam on a cold dilute solution of the dioxy- 
tetrazotic acid : when heated with concentrated liydrochloric acid, it 
is decomposed into aniline? carhonic anhydride, nitrogen, and ammo- 
nia, and its ethyl salt under the same conditions gives benzoic acid, 
ammonia, nitrogen, a little carbonic anhydride, and probably also 
aniline, ethylamine, and ethyl chloride ; it may possibly be a tetrazole 

derivative of the constitution CPhgPYT-fJ or i t  may have the con- NH-N' 
N 
N 

stitution NH:CPh*N< I I ,  in which case i t  would be the imido-deri- 

N 
N rative of Curtius' benzoylazoimide, C6H,*C0.N< I I (this V O ~ . ,  p. 56). 

An account of the experimental work on this subject is given in the 
following abstracts. I?. S. K. 
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Benzenyldioxytetrszotic Acid. By W. LOSSEN and F. MIERAU 
(Anna1 en., 263, 81-87) .-Benzen y lamidine benze?zyl diox y tetrazo t ate, 
C7Hfl,,C,HsN4O2, is best prepared by mixing a n  aqueous solution 
(80 c.c.) of potassium nitrate (SO grams) with a Bolution of benzenyl- 
amidine hydrochloride (20 grams) i n  water (100 grams) heated at  
60-70", and then adding, drop by drop, sulphuric acid of sp. gr. 1.2 
(20 c.c.) ; after keeping for two hours, the precipitated salt is sepa- 
rated by filtration. The yield is, a t  the most, 37 grams from 
100 grams of the hydrochloride ; during the process nitric oxide and 
nitrogen are evolved, and some of the product undergoes decomposi- 
tion with formation of benzonitrile. It crystallises from boiling 
alcohol in lustrous platefi, explodes at  about 178", and is readily solu- 
ble in hot alcohol, but only sparingly in hot water, and almost insoln- 
ble in ether. The potassium salt, C,H,N4O2K, is deposited in crystals 
when the benzenylnmidine salt is treated with alcoholic potash, o r  
with an alcoholic solution of potassium acetate; it crystallises in 
needles or plates, explodes violently when heated, when rubbed, or 
when brought into contact with concentrated sulphuric acid, and is 
very readily soluble in water, but only sparingly in cold alcohol, and 
insoluble in ether. The silver salt, C,H,N402Ag, is obtained as 8 

white precipitate on adding a solution of silver nitrate to a solution 
of the potassium salt ; it is very explosive. I n  solutions of the 
potassium salt, barium chloride, lead acetate, and mercurous nitrate 
produce colourless precipitates, which are explosire in the dry state ; 
solutions of ammonium chloride, hydroxylamine hydrochloride, and 
methylaniline hydrochloride give crystalline precipitates, and a solu- 
tion of rosaniline gives il voluminous, dark-red precipitate. 

The free henzenyldioz~tetrazotic acid is very unstable ; on adding 
a mineral acid to a solution of the potassium salt, the liquid turns 
yellow, but becomes colourless again on warming, iiitrogen and 
nitric oxide being evolved, with formation of benzonitrile. 

F. S. K. 

Metanitrobenzenyldioxytetrazotic Acid. By W. LOSSEN and 
M. NEUBERT (Anna len ,  263, 87-92) .-Potassium rnetaizitrobenzenyl- 
dioxytetrazotate, N0,*C,H4N40,K, is deposited in crystals, together 
with fhe corresponding amidine salt, when a solution of metanitro- 
benzeny lamidine hydrochloride is mixed with excess of a concen- 
trated solution of potassium nitrite, and nitric acid added to the 
mixture until a regular evolntion of gas takes place; the two com- 
pounds can be separated by treating tbe mixture with hot water or  
hot alcohol, in both of which the amidine salt is almost insoluble. 
The potassium salt can also be obtained by boiling the amidine salt 
with a concentrated solution of potassium nitrite, or by agitating i t  
with alcoholic potash. It crystallises from hot alcohol in small, 
moss-like needles, is very explosive, gives Liebermann's reaction, and 
is only sparingly soluble in cold water and cold alcohol. The free 
acid could not be isolated ; when a solution of the potassium salt is 
treated with strong mineral acids, and when the lead salt is decorn- 
posed with hydrogen sulphide, metauitrobetszonit,rile is formed with 
evolution of gaa. The burizcm salt, (N02*C7H,N402)2Ba, prepared by 
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precipitating a solution of the potassium salt with barium chloride, 
is a colourless, explosive compound almost insoluble in water and 
alcohol. The silver salt, NOz-C,H4N402hg, is a dirty-white, explosive 
compound, very sctisitive to  light. The ammonium salt, 

N02*C7H,N402*NH4, 
is precipitated in needles on adding ammonium chloride to a solution 
of the potassium salt ; it is sparingly soluble in water, but readily in 
alcohol, and explodes at  about 152". The hydroxyZnmine salt, 
N02*C,H,N402,NH,*OH, cry stallises in needles, and is rather explo- 
sive. The p7ienylhydmzine salt, NO2*C7H5N4O2,NZHsPh + &O, crys- 
tallises in yellowish needles, and melts at  about 130" with decomposi- 
tion ; in solutions of the potassium salt, the hydrochlorides of aniliue 
and metaphenylencdiamine also pyoduce crystalline precipitates. The 
iitetanitrobeitzenylamidine salt, NOz*C7H5N402,NO2*C7H1NZ (see above), 
is a yellow, cryst,alline powder which nielts a t  about 176O, and is in- 
soluble in the ordinary solvents ; it is rapidly decomposed by con- 
centrated sulphuric acid, but only slowly by dilute hydrochloric acid. 
The ethyl salt seems to be decomposed by alcohol. 

Phenethenyldioxytetrazotic Acid. By W. and C. LOSSEN 
(Anna len ,  263, 92-95).-Phenethenylamidine PhenethenyldionytRtr- 
azotate, C7HloN2,CeH8N4O2, is gradually precipitated wben a solution 
oE phenethenylamidine nitrite (10 grams) in water (150-200 c.c.) a t  
about 60" is mixed with a saturated solution (10-15 c.c.) of potns- 
sium nitrite, and then dilute sulphnric acid added uniil the evolution 
of gas commences ; the yield is, at  the most, 20 grams from 100 grams 
of the amidine salt. It crysttlllises from hot alcohol in slender 
needles, and from water in well-defined, rhombic crystals, a : b : c = 
0.551 : 1 : 0.407, is moderately easily soluble i n  alcohol, but only 
sparingly in ether, and almost insoluble in cold water ; it is decom- 
posed by boiling water with formation of phenylacetonitrile. The 
po tass ium salt, C8H7N402K, prepared by triturating the amidine salt 
with alcoholic potash, crystallises from boiling alcohol in large, 
nacreous plates, and is readily soluble in water, but only sparingly in 
cold alcohol, and insoluble in ethei- ; its aqueous solution undergoes 
decomposition on boiling, with formation of phenylacetonitrile, and 
the dry compound is highly explosive. The silver salt, C,H,N,O,Ag, 
is obtained as a, reddish precipitate on adding silver nitrate to a solu- 
tion of the potassium salt ; it first becomes coloarless, but, on exposure 
to light again turns reddish, then brown, and finally l h c k ;  it is 
highly explosive, and is very readily decomposed by alkalis. 

F. S. K. 

F. S. K. 

Reduction of Benzenyldioxytetrazotic Acid. By W. and C. 
LOSSEN (Annulen ,  263, 96-108) .-Benzenyloxytetrazotic acid and 
benzenyltetrazotic acid are both produced when an aqueous solution of 
the potassium salt of bcnzenyldioxytetrazotic acid is reduced with 
sodium amalgam ; the two products cannot be easily separated. When 
a warm concentrated solution of the potassium salt of the dioxy-acid 
is treated with excess of sodium amalgam, benzonyloxy tetrazo tic acid 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

18
91

. D
ow

nl
oa

de
d 

on
 3

1/
10

/2
01

4 
20

:4
2:

43
. 

View Article Online

http://dx.doi.org/10.1039/ca8916000996


1042 ABSTRACTS OF CHEMICAL PAPERS. 

is the sole product, whereas when a colcl 6-8 per cent. solution of 
the potassium salt is employed, only a small yuantit.y of loenzenyloxy- 
tetrazotic acid is formed, the principal product being benzerryltetr- 
azotic acid. 

Renzen  y Zonytetruxotic acid, C7H,N40 + H20, crys tallises from 
boiling water in needles, and from cold dilute alcohol in reddish- 
yellow, rhombic or monosymmetric forms ; it loses its water at 150", 
melts a t  175' with explosive decomposition. and is soluble in alcohol 
and ether, but, is reprecipitated from the solutions on the addition of 
light petroleum. The anhydrous acid readily undergoes decomposi- 
tion, on keeping, with evolution of nitrous fumes ; it seems, also, to 
be decomposed by anhydrous solvents, such as benzene, even a t  the 
ordinary temperature, but it is not acted on by boiling hydrochloric 
acid or dilute sulphuric acid. Concentrated nitric acid decomposes i t  
in the cold, but concentrated sulphuric acid has no action until the 
temperature rises t o  about 250" ; the solution in hot sulpliuric acid 
gives Liebermann's reaction, whereas the undecomposed acid does not. 
The resnlts of molecular-weight determinations in phenol solution 
were in accordance with those required by a compouitd of the mole- 
cular formula given above. The potassium salt, C7H5N40K, separates 
from alcoholic ether in crystals, is readily soluble in water and alcol-,nl, 
and explodes when heated. The buriuna salt, (C,H,N,O),Ba + 3H20, 
crystallises in plates, loses its water a t  105', and is readily soluble 
in  water, but more sparingly in alcohol. The silver salt, C7H5N40Ag, 
is insoluble in water, and darkens on exposure to light. In  solutions 
of the potassium salt, the nitrates of lead and mercury produce a 
colourless, copper sulphate a light-green, and ferric chloride a reddish- 
brown precipitate. 

Benzenyltetrazotic acid, CTH6N4, crystallises from 110 t mater in long, 
colourless needles, and from cold alcohol in rhombic forms, melts a t  
2 12-213" with decomposition, and is moderately easily soluble in 
alcohol, but, only sparingly in ether, and almost insoluble in benzene, 
light petroleum, and cold water. When the acid is carefully heated 
at its melting point, i t  turns wine-red, and, on cooling, the liquid 
solidifies to a colourless mass, in  which is imbedded a small quantity 
of a purple-red substance, insoluble in water, and only sparingly 
soluble in dilute alcohol ; when heated quickly, the acid decomposes 
suddenly, with development of light and heat, yielding it thick, dark- 
green, very stable liquid, which is readily soluble in alcohol. 31olecu- 
lar-weight determinations in phenol solution gave results in accord- 
ance with those requir-ed by the molecular formula C7H,N4. Tho 
potassium salt, C7H5N,K, crystallises from alcoholic ether in nacreous 
plates, and decomposes on heating. The barium salt, (C,H,N,),Ba + 
3H20, crystallises in thin plates. The silver salt, C7H5NpAg, is colour- 
less, and moderately stable in the light. Copper sulphate, silver 
nitrate, and the two nitrates of mercury produce precipitates in an 
aqueous solution of the acid, and, with a solution of the potassium 
salt, mercuric chloride and lead nitrate give a colourless, cobalt 
nitrate a bright-red, and ferric chloride a yellowish-brown precipitate. 
The ethyl salt, C,H,N,Et, prepared by heating the acid with an 
alcoholic solution of potassium ethoxide and ethyl iodide, is a moder- 
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ately thick oil, insoluble in water, but soluble in alcohol, ether, and 
concentrated hydrochloric acid ; it cannot be distilled. 

F. S. K. 

Orthochlorophenylhydrazine. By C. WILLGERODT (Ber., 24, 
1660-1662) .-Orthochlorophenylhydrazine hydrochloride is obtained 
by reduction of orthochlorodiazobenzene chloride with stannous chlor- 
ide and hydrochloric acid. It is a white, crystalline compound, and 
decomposes ahout 200". 

Orthochlorophenyl hydrazi ne is obtained as a white, crystalline 
mass on adding excess of strong ammonia to  an aqueous solution of 
the  hydrochloride. It is soluble in hot water, alcohol, ether, and 
benzene, mid is fairly stable to light, air, and a gentle heat. 

Picry lo i . t l~ochlo~ophsnyZl~yd~~~cz inc  is obtained by mixing hot alcoholic 
solutions of the hydrazinc hydrochloride and picryl chloride. It 
crystallises in thick, red prisms, and melts at 160". From benzene, it 
crystallises in  ypllow plates containing 1 mol. of benzene, which it 
loses when heated a t  100". From pseudocumene, or  from an  alcoholic 
solution of pseudocumene, it crjstnllises in  thick, yellow vrisms 
containing 1 mol. of the hydrocarbon, which i t  loses when heated 
at 100". 

~initronitrosophertylorthochlorazobenzen~. C6H1C1*N2*CsH2(N02)2*NOr 
is obtained by boiling picrylorthochlorophenylhydrazine with acetic acid 
in a reflux apparatus. It crystallises in yellowish-red prisms, melts 
at 244-245", and is quite insoluble in benzene. 

Configuration of w-Isonitroacetophenone (Benzoylform- 
oxime). By H. (2. SODERBAUM (Ber. ,  24, 1381--1388).-An acetyl 
derivative could not be obtained by the interaction of benzoylform- 
oxime and acetic anhydride ; benzoic cyanide was the only product, ; 
its formation, however. proves that the oxime belongs to the p-series, 

On treating the oxime with acetic and has the formula 

ehloride at the ordinary temperature, a compound is deposited of the  
formula C,oHl,,N03C1 ; Claisen and Manasse, who 6rst prepared it, 
supposed it to be the acetyl derirative ; in all probability, however, 
iC is either the oximacetate hydrochloride, BzCH:N*OAc,HCl, or a 
hydrosychloride of the same oximacetate, of the formula 

0H-CPhCl.CH:NOAc. 

E. C. R. 

Bz*f/*H 
"OH' 

By the action of water at the ordinary temperature, the hydrate of 
benzoy[formoxinte acetate, CPh(OH),*CH:NOAc is formed, crystal- 
lisiug from chloroform in colourless, lustrous needles which melt at 
131". The oxime is regenerated on narrning with dilute hydro- 
chloric acid or by treatment with concentrated sulphuric acid at the 
ordinary t,emperature. The acetyl derivative yields phenylhydroxy- 
acetic acid on hydrolysis with dilute soda; with sodium carbonate 
solution, however, diphenylhydroxytriketone, OH.CHBz*COBz, is 
formed, and crystallises from benzene in yellow, microscopic needles 
melting at about 170" ; the molecular weight, determined by Raonlt's 
method, agrees with the formula. 
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Bz*$H 
Ac0.N ' The above oximacetate appears to be the a-modification 

and is probably formed from the intermediate &derivative by mole- 
cular rearrangement induced by the action of hydrogen chloride. 
The formation of the peculiar hydroljsis products may be explained 
by assuming that the a-oxime is first formed ; this, being unstable, 
decomposes into hydroxylamine and the aldehyde, the latter com- 
pound being afterwards further changed in the manner shown. 

J. B. T. 
The Induline Group. By 0. FISCHER and E. HEPP (Annulen, 

262, 237- 264).--Rosiir.duZines.-It has been shown in a previous 
paper (Abstr., 1890, 908) that rosindulines are produced by the 
action of a large number of naph thaleneazo-derivatives, or nitroso- 
naphthalene derivatives on aniline or analogous bases; in the 
preparation of these dyes quinoneanilides, such as anilidonaphtha- 
quinoneanil, are formed as intermediate products just a3 dianilido- 
quinonedianil (azophenine) is formed in the preparation of the blue 
indulines of the benzene series. I n  order to obtain a good yield of 
the rosinduline, it is not necessary to work under conditions which are 
favourable to the production of quinoneanilides ; on &he contrary, the 
yield is considerably larger when the quinoneanilicle is obtained in 
only small quantities, becaasc i t  is only when in the nascent state 
that i t  is readily transformed into a rosinduline. The conditions 
favourable to the formation of a quinoneanilide are (2)  a compara- 
tively low temperature in the fusion process, and (2) the presence of 
some diluent ; consequently when aniline is boiled with benzeneazo- 
a-naphthylamine hydrochloride in glacial acetic acid solution, and 
when nitrosophenyl-a-naphthylamine is heated with aniline in 50 per 
cent. acetic acid solution, anilidonaphthaquinoneanil is formed in 
large quantities . 

In preparing phenylrosinduline from benzeneazo-a-naphthylamine 
and aniline (Zoc. cit.), benzeneazo-a-phenglnaphthylamine (loc.  cit.) is 
first formed ; as the last-named compound dissoIves in sulphuric acid 
yielding a blue solution, whereas the rosinduline gives a green solu- 
tion, the course of the reaction can be easily followed. 

Anilidoisonl;c~)hth~jlrosinduline, C3sH26N4, is formed in small quantities 
i n  preparing phenylrosinduline as previously described (Abstr., 1888, 
1291, and 1$90,909), and rernains undissolved on extracting the melt 
with benzene. I t  crystallises from hot- alcoholic xylene in bronze- 
coloured needles, melts at  a ver.y high temperature, and is very 
sparingly soluble in all ordinary solvents ; it dissolves in concentrated 
sulphuric acid yielding a green solution in which an indigo-blue, 
flocculent precipitate is produced on the addition of water. The 
hydrochloride, C39t126N4,HCl, crystallises from alcohol, in which it is 
sparingly soluble, i t  r bronze- coloured plates. When anilidoisona ph th3-1- 
rosinduline is heated at  180-200" with a mixture of glacial acetic 
acid and concentrated bydrocbloric acid, it is decomposed into aniline 
and a base of the composition C26H,,N202, which is probably a 
hy droxy-derivative of the isonaphthylrosindone (hydrox yphenyldi- 
naph hhazine) previously described (Abstr., 1890, 910). This new 
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base dissolves in alcoholic benzene yielding a rose-coloured solution 
which shows an intense orange-yellow fluorescence ; its hydrochlor- 
ide crystallises in green plates, is unstable, and dissolves in alcohol 
yielding a solution having a greenish-ye1 low fluorescence. 

Rosindulines can be prepared from a-amidoazo-a-naphthylamine : 
When a-arnidoazo-a-nsphthylamine hydrochloride (1 part) is heated 
with aniline (2 parts) and aniline hydrochloride (1 part) a t  
150-180°, phenylrosinduline and isonaphthylrosinduline (Abstr., 
1890. 908) are obtained. 

is formed when phenylrosinduline is heated at 100" with concentrated 
sulphurio acid; i t  is a red, very sparingly soluble powder. The 
sodium, potassium, and ammonium salts are only very sparingly 
soluble in boiling water, from which they crystallise in thin plates. 
When the acid is heated with water at 'LOO", i t  is decomposed into 
rosindone and metamidobenzenesulphonic acid. 

Hosindone can be converted into a sulphonic acid by treating it 
with sulphuric anhydride ; this acid dyes silk a yellowish-red shade 
which shows a fiery-red fluoresence, and its salts are readily soluble. 

Bromorosindone, C2,HI3N20Br, is deposited in the form of a red 
powder on adding bromine (2 mols.) to a well-cooled glacial acetic 
acid solution of rosindone ; i t  crystallises from alcoholic benzene in 
bright-red prisms, and is almost insoluble in cold glacial acetic acid, 
but more readily in alcohol and chloroform, Both bromorosindone 
and its sulphonic acid are eosin-coloured dyes ; the shades obtained 
are brilliantly fluorescent. When chlorine is passed into an acetic 
acid solution of rosindone, t.he colour gradually disappears, and a 
colourless compound containing chlorine, probably a ketochloride, is 
deposited on the addition of water. 

Rosindonic acid, C2ZH14N203, is formed when rosinduline, rosindu- 
linesulphonic acid, or rosindone is warmed with a glacial acetic 
acid solution of chromic acid until the solution becomes colour- 
less. It separates from a mixture of benzene and light petr- 
oleum in colourlees crystals, melts at  209", and is insoluble in water 
and only sparingly soluble in alcohol, but readily in ether and 
benzene ; it dissolves in concentrated sulphnric acid yielding an in- 
tensely yellow solution, which becomes colourless on the addition of 
water. The silver salt, C22H13N20YAg, ci-ystallises from hot water in 
shining plates; the potassium salt and the sodium salt are readily 
soluble in water, but the barium salt and the calcinm salt are only 
sparingly soluble, and the copper salt nnd the lead salt are 
insoluble. 

NP h) [ ( N P  h) : NH P h = 
1 : 4 : 21, is formed as an ifilermediate product i n  the oxidation of tri- 
anilidonaphthaleng to phenylrosinduline by mercuric oxide (Abstr., 
1890, 908) ; i t  crystallises from benzene or alcohol in orange-yellow 
prisms, melts at 159", arid on reduction with zinc-dust and acetic acid 
is converted into trianilidonaphthalene. 

Quinoneaidides and Azophenines.-When orthonitrophenol (1 part) 
is boiled for a few hours with aniline (2 parts) in 50 per cent. acetic 

VOL. LX. 4 C  

A d i d  onaph thaq uinon edianil, NH Ph*C 
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acid solution, a considerable quantity of dianilidoquinoneanil, identi- 
cal with the compound obtained by Zincke and Hagen from quinone 
and aniline (Bey., 18, 788), is deposited. The compound obtained 
from dibromonitrosophenol and previously described by the authors as 
hydroxyazophenine (Abstr., 1888, 456) and the substance prepared 
by Kohl er from paranit~rosometahydroxydiphenylamine (Abstr., 1888, 
587) are both identical with Ziiicke and Hagen's dianilidoquinone- 
anil. 

Toluaxophenine, C6H2(NC7H,),( NHC7H7)? [ (NC7H7)2 : (NHCTH,), 
= 1: 4: 2 :  51, was first prepared by Kimich (Ber., 8, 10:31), who 
erroneously assigned to it the composition C,H,,N,Q ; when boiled 
with methyl alcohol and concentrated sulphuric acid, i t  is decomposed 
into paratoluidine and diparntoluidoquinone. 

The compound prepared by Nolting and Witt (Ber. ,  17, 82) from 
orthamidoazotoluene and paratoluidine has the composition C3sH,N4 
and not C42H41N5; when boiled with methyl alcohol and con- 
centrated sulphuric acid, it is decomposed into difoluidotoluquinone, 
C6H02Me(NHC7H7)2, and paratoluidine. This ditoluidotoluquinone, 
crystallises from alcohol in brown needles, melts at 178", and is iso- 
meric with the symmetrical compound (m. p. 241') previously ob- 
tained by the authors from toluquinone and paratoluidine (Abstr., 
1890, 912); its constitution is, therefore, represented by one of the 
two formulae [Me : 0, : (NHCVH,), = 1 : 2 : 5 : 3 : 4 or = 1 : 2 : 5 : 4:  61, 
so that the original compound of the composition C35H34N4 is a n  
uzotoline of the constitulioii 

[Me: (NC,H;),: (NHC7H7)2 = 1 : 2 :  5:3: 4, or = 1 : 2  : 5 :  4 4 .  
The compound of the composition C18H14N202, obtained by FBvre 

(Abstr., 1883, 734) from nitrosoresorcinol and aniline, is probably a 
hydroxyanilidoquinoneanil of the constitution [0 : OH : NPh : NHPh 
= 1 : 3 : 4 : 61 ; when boiled with methyl alcohol and sulphuric acid, 
it is decomposed into aniline and a crystalline compound of the com- 
position C13H,,N03, which melts at 189", and is probably methoxyanil- 
idoquinone. 

Benxeneindu lines.-Amidoazoben zeneinduline, (hbst r., 1890, 76 4) 
melts at 125". The hydrochloride, CleH,,N,,HCl, crystallises in 
brownish-red prisms ; the hydrobromide, Cl,H,3N3,HBr, crystailises in 
yellow, lustrous needles and is rather sparingly soluble in water. The 
nitrate,  C15H13N,,HN03, is a bronze-coloured, crystalline powder which 
dissolves in water yielding a reddish-violet solution. 

Amidophenylinduline, the preparation of which is described in the 
German patent, No. 50,534, crystallises from alcohol or benzene in 
greenish prisms, melts a t  150-152" (not at  255-260" as stated in 
the patent), and is only sparingly soluble in benzene ; the hydrochloride 
is very sparingly soluble in water. The nitrate,  CzrHleN4,HNO3, 
crystallises in green, and the aurochloride, C24H15N4,HAuC14, in bronze- 
coloured plates. When the base is heated with concentrated hydro- 
chloric acid at 150°, it is decomposed into ammonia, aniline, and a, 
hydroxy-compound which i s  only very sparingly soluble in alcohol, 
yielding a reddish-violet solution. 

Phenyl indul ine ,  CHHl,N,, is obtained when amidophenylinduline is 
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diazotised in  alcoholic solution, the solution of the product heated to 
boiling, diluted with water, and the base precipitated with ammonia. 
It crystallises from a mixtureof methyl alcohol and benzene in thick, 
red plates, melts a t  230-231", and is readily soluble in benzene, but 
only sparingly in methyl alcohol, and almost insoluble in light petr- 
oleum ; it dissolves in concentrated hydrochloric acid and sulphuric 
acid with a blue, in dilute mineral acids with a bluish-violet, and in 
acetic acid with a red coloration. The hydrochloride and the sulphate 
crystallise in green prisms. 

Further investigation has shown that the compound (m. p. 
229-230') obtained by heating azophenine with concenhrated hydro- 
chloric acid, and which was first thought to be anilidoquinonedianil, 
C24H19N3 (Abstr., 1890, 912), is identical with the phenylinduline just 
described ; this fact shows that phenylinduline must have the con- 

stitution iPh:C6H3<g&>C6H4. The benzeneindulines are, there- 

fore, like the rosindulines, derivatives of paraquinone, whereas the 
saffkanines and eurhodines are derivatives of orthoquinone. 

The blue compound obtained by boiling amidoazobenzene hydro- 
chloride with aniline hydrochloride in aqueous solution contains 
oxygen, and does not belong to the same class of compounds as the 
indulines. 

Iiidazine, a blue dye obtained by treating nitrosodimethylaniline 
with diphenylmetaphenylenediamine, is the hydrochloride of a base 
which has many properties in common with the saffranine bases, but 
which, like the indulines, is free from oxygen; the free base, 
C26BnN4, crystallises from benzene in compact bronze-coloured 
prisms, melts a t  218-220" ?, and effloresces on exposure to the air 
owing to loss of benzene. It is readily soluble in alcohol and benzene, 
but only sparingly in ether, light petroleum, and hot water, and in- 
soluble in alkalis ; i t  dissolves in concentrated sulphuric acid yielding 
a green solution which turns yellow on the addition of water. The 
hydrochloride and the sulphate dissolve freely in water giving bluish- 
violet solutions, but the nitrate is only sparingly soluble. 

Nitrosoaniline combines with diphenylmetaphenylenedinmine form- 
ing a violet indazine ; nitrosodiphenylamine and the meta-base give a 
blue compound. P. S. I(. 

Dichloromale'inanil Chloride. By R. A N S C H ~ ~ T Z  and C. BEAVIS 
(Annulen, 26 3, 156-163) .-Dichloromalei'nnnil chloride, 

1 

2 

is easily obtained in a pure condition by heating succinanil(1 mol.) with 
phosphorus pentachloride (4 mols. j at B O O ,  until the reaction is a t  an 
end, and then distilling the product under greatly reduced pressure. 
It crystallises from light petroleurn and glacial acetic acid in colourless, 
transparent prisms, melts a t  123--124", boils a t  179" under a pressure 
of about 11 mm., and is very readily soluble in chloroform, carbon 
bisulphide, and acetone ; when treated with boiling water, i t  is gradu- 

4 a 2  
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ally converted into dichloromale'inanil (m. p. 203"), the compound 
which Eauder considered to be produced directly by the action of 
phosphorus pentachloride on succiianil (Abstr., 1885,-651). 

>NPh, is de- 
$ C1.C (0 Me) 

co cc1-- 
Dichloromaleananil dirnethyl ether,  

posited in colourless needles, when the preceding componnd is dis- 
solved in warm alcohol, and the solution then allowed to cool ; it 
melts at 110" and is gradually converted into dichloromaleinanil 
when boiled with a mixtu1.e of methyl alcohol and hydrochloric acid. 
The corresponding die thy l  ether, Cl4HI5CI2NOs, crystallises from 
alcohol in colourless, lustrous prisms, melts at  96-97", and is con- 
verted into dichloromaleinanil by boiling alcoholic hydrochloric 
acid. 

A compound of the composition C1lH,CI,NO, which has possibly 

>, is formed when succinanil(1 mol.) 
CCl*CCl( OMe) 

the constitution 1 1  
CH-CO-NPh 

is warmed with phosphorus pentachloride and the product treated 
with methyl alcohol ; it melts at  91". F. S. K. 

Formation of Thianhydro-compounds. Ey P. JACOBSOX and 
A. FRANKENBACHER (Bey . ,  24, 1400--1411).-Amidophenylmercapto- 
methylmercaptan, CGH4<! >C*SH, which was first obtained by 
Hofmnnn, may be prepared by heating azobeiizene with 2.5 parts of 
carbon bisulphide in a sealed tube €or five hours at  260-270" ; the 
product is purified by solution in soda and crystallisation from 
alcohol ; the yield is 60 per cent. of the azobenzene employed. I t  is 
proposed to term the compound thiocurbumidothioy henol ; its formation 
is probably preceded by a decomposition of the azobenzene and 
carbon bisulphide into phenylthiocarbimide and sulphur ; these, 
however, combine to form the unstable intermediate product 
SH*CsH4*N:CS, from which the thiophenol is obtained by intra- 
molecular rearrangement ; this theory is supported by the fact that  
the thiophenol may be prepared by the direct interaction of sulphur 
and phenylthiocarbimide a t  260-250". The thiophenol does not 
react with aniline, and yields no acetyl derivative ; the i ~ i e r c u ~ o -  
chloride, C7H5NS2,HgCl,, is colourless and crystalline. 

Thiocarbctmidothionaphthol is prepared in a similar manner by 
heating a-naphthylthiocarbimide with sulphur for 4-5 hours at  
220-230" ; i t  is identical with the compound formed by the action of 
carbon bisnlphide on diamidodinaphth yl bisulphide ; on oxidation, the 
corresponding bisulphide is formed, together with a small quantity of 
a, second compound which ciytallises from benzene in plates, and 
melts a t  180" ; it is isomeric with the first compound, and is probably 
derived from a 1-1'-thiocarbamidonaphthol. The mercurochloride is 
deposited in transparent, tabular crystals melting at 209-210". 

6-Naphthylthiocarbamide reacts with sulphur in a similar manner 
t o  the a-derivative; the product is represented by the formula 
CloH,<S >C*SH [N : S = 3 : 4 or 3 : 21, the former pcsitions being N 
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the more probable : i t  crystallises in small needles, and melts at 232" 
with decomDosition. 

L 

The bisdphide,  C,,H,<S N >C*S2*C<s N > C,oH6, prepared by oxida- 

tion of the preceding compound with potassium ferricyanide in 
alkaline solution, is deposited from benzene in prismatic crystals 
and melts a t  180"; on boiling with alcoholic potash, the thio- 
naphthol is regenerated. No crystalline mercurochloride could be 
obtained. 

The methyl ether, C,oH6<s N >C*SMe, is formed by heating the thio- 

naphthol with methyl iodide, and crgstallises €rom dilute alcohol in 
colourless needles melting at 735--74". 

N Cnrbaizilamidothio~henol, CsH,<S SC-NHPh,  is prepared by heat- 
i n g  azobenzene with two molecular proportions of phenylthiocarb- 
imide for three hours at  260-270"; the product is most readily 
purified by solution in light petroleum or hydrochloric acid. The 
picrate crystallises from alcohol, and melts at 2.22". The aurochEoride 
fbrms brownish-red needles. The acetyl derivative is deposited from 
alcohol in colourless nesdles and melts a t  167'. J. B. T. 

Action of Sulphur on Benzaldehyde. By G. A. BARBAGLIA 
and A. MARQUARDT (Ber., 24, 1881--1883).-When benzaldehyde 
(30 grams) is heated wit.h sulphur (10 grams) in a sealed tube for 
36 hours (compare Gazzarini, Abstr., 1888, 950), a reddish-coloured, 
crystalline mass, consisting of small, lustrous plates and rectangular 
prisms, is obtained. On opening the tube, little or no hydrogen 
sulphide is given off. The product is treated with ether, whereby 
the crystals are dissolved, leaving the sulphur and another com- 
pound (see below) behind. The ethereal solution is shaken with 
an aqueous solution of sodium carbonate, and on acidifying the 
alkaline extract with hydrochloric acid, a copious precipitation of 
benzoic acid occurs, whilst, on evaporating the ethereal solution, a. 
compound is obtained which, on repeated crystallisation from alcohol, 
forms lustrous, white plates, and melts at 121-122' ; it is identified 
as stilbene by its melting point, and that of the dibromide obtained 
from it. The residue insoluble in ether yields, on treatment with 
benzene or chloroEorm, a compound containing sulphur, crystallising 
in white needles, and melting at  164-167", which has all the proper- 
ties of ythiobenzaldehyde (Baumann and Fromm, Abstr., 1890, 25). 
It therefore appears probable that the initial action of sulphur on 
benzaldehyde is the formation of thiobenzaldehyde and benzoic acid, 
being in this stage analogous to the Eormation of thio-derivatives with 
aldehydes of the fatty series (see Abstr., 1881, 34 ; 1885, 136), i,h: 
thiobeoxaldehyde then decomposing into stilbene and sulphur thus : 
2CHSPh = CHPh:CHPh + S2. In  t,his case, the formation of 
stilbene ought to be effected by very small quantities of sulphur, and 
experiment shows that a quantity of the latter equal in weight to & 
of the benzaldehyde is sufficient. Klinger (Abstr., 1877, 306 ; 1878, 
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132) obtained stil bene by heating amorphous thiobenzaldehy de with 
copper powder. A. R. L. 

Thio-derivatives of Benzaldehyde. By E. BAUMANX and E. 
E'ROMM (Ber., 24, 1431--1440).-The majority of thioaldehydes do 
not volatilise without decomposition, and are very sparingly soluble 
in benzene or glacial acetic acid ; molecular weight determinations of 
them are therefore most conveniently made with naphthalene as 
solvent. The molecular depression for naphthalene is given by 
Raoult as 82, by Fabinzi as 85.6, whilst Eykmann found it to vary 
from 68.3 to 76.6, although for the greater number of his experiments 
the value is about 70. The theoretical number deduced from Van't 
Hoff's formula is 69.4. The authors have determined the molecular 
depression in the case of trithioformaldehyde, a- and p-trithiacet- 
aldehyde, and trimethylene tetrasulphide, the vapour densities of 
which are known ; the highest value was 72, the lowest 67.7, and the 
mean 69.6 ; the molecular weights t h u s  obtained agree closely with 
those calculated from the depression in glacial acetic acid solution. 

9-Thiobenaaldehyde (m. p. 225-5226") has the formula 3(C7H6S), 
and crystallises with 1 mol. benzene ; on account of its analogy with 
p-thiacet,aldehyde, its present name is correct (compare this vol., 
p. 1008). y-Thiobenzaldehpde (m. p. 167") also has a trimolecular 
formula; it is proposed i n  future to term it  a-thiobenzaldehyde to  
show its relation t o  a-thiacetaldehyde. 

The compound hitherto called a-thiobenzaldehyde, which is amorph- 
ous, melts at  83-85', and is prepared by the action of ammonium 
sulphide, or hydrogen sulphide, on benzaldehyde, is not a trithio- 
benzaldehyde, but a complicated polymeride, or perhaps a mixture of 
several componnds of high molecular weight ; its formula is prob- 
ably (C,H6S),2, and it. is comparable with the polymeric thioform- 
aldehyde of Wohl. 

By repeated solution of this amorphous compound, a small quantity 
of p-thiobenzaldehyde is separated ; the remainder, however, is quite 
unchanged i n  properties. The element'ary analyses of several pre- 
parations give 0.3 to 1.0 per cent. more sulphur than is required by 
the formula (C&S),, tahe carbon being correspondingly low ; this 
may be due to the presence of a little free sulphur. 

Thiobenzaldine is obtained in small quantity during the prepara- 
tion of polymeric benzaldehyde by the interaction of ammonium 
sulphide and benzaldehyde. 

The formation of the polymeric compound is preceded by that of a 
hydroxymercaptan, OH*CHPh*SH, which is much less stable thau 
the corresponding formic and acetic derivatives, and immediately 
undergoes condensation, the solvent alcohol probably acting as a 
dehydrating agent. The t w o  trithiobenealdehydes are odonrless ; the 
polymeric compound, when recently prepared, has a strong smell, 
which gradually disappears as purification proceeds. 

Aromatic Thioaldehydes. By E. BAUMAKN and E. FROMM (BeT., 
24,1441-1456 ; compare this  vol., p. 1008.).-a-T~~thio~aramethoz?/- 
benzaldehyde, C2kH24S303, is prepared by dissolving the aldehyde in 

J. B. T. 
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alcohol, adding 0.1 part of hydrochloric acid, and saturating the 
solution with hydrogen sulphide at  a temperature of -5" too -10" ; 
it is readily soluble in benzene, sparingly in alcohol, and is deposited 
in small, needle-shaped crystals melting at  127". The corresponding 
&derivative is formed i n  a similar manner in presence of excess of 
hydrochloric acid and at  ordinary temperatures ; it crystallises with 
1 mol. benzene in transparent plates, and melts a t  183". 

By the action of hydrogen sulphide on paramethoxybenzaldehyde 
in alcoholic solution, a plastic compound is obtained which hardens 
after some time ; i t  softens at 75-77", and contains more sulphur than 
the t hioalde h ydes. 

On treatment of the methoxybenzaldehyde, in alcoholic solution, 
with nmmoninm sulphide, a crystalline polymeric thio-derivative of' 
the formula (C,H,SO), is obtained, melting at 90--92", together with 
nnisyl bisulphide, S,(CH,*C6H4*O'i\/Ie)2 ; this crystallises from alcohol, 
on the addition of water, in large, thin plates. By the reduct.ion of' 
this compound, anisylmercaptan is formed ; it is a yellow, oily liquid, 
volatile with steam. The copper and silver salts are yellow and 
amorphous. 

a- Trithiorthomethoxybenxaldehyde is prepared in a similar manner to 
the above para-compound, which it closely resembles, and melts a t  
157". The ,&derivative crystallises from benzene in slender needles, 
and melts a t  224". From the mother liquors, an amorphous substance 
is deposited which softens a t  60", and melts a t  about 70"; i t  is prob- 
ably a mixture of oxysalphides. An impure product is obtained by 
the action of hydrogen sulphide on the methoxybenzaldehyde ; 
the compound formed with ammonium sulphide is a mixture of 
various polymerides, and melts a t  85-88'. 

Ort7tisobutoxzJbenaulde~i yde is a strongly refractive liquid which 
boils a t  265". The a-trithioaldehyde, C33H42S303, is readily soluble, 
crystallises from alcohol in slender needles, and melts a t  142". The 
p-nzodiJication is deposited from benzene in transparent plates or 
prisms, and melts at 162-163". As in the preceding cases, the poly- 
meric compounds are impure ; that obtained with ammonium 
sulphide melts a t  52-56', and contains more sulphur than the thio- 
aldehydes. 

a-Trithiocinnamaldehyde, C27H2&33, crystallises from alcohol and 
melts at 167" ; it is readily converted into the isomeric form by the 
action of ethyl iodide, but iodine does not cause this change. The 
&compound is deposited in small, prismatic crystals, which do not 
contain benzene of crystallisation, and melt at 213". On treatment of 
cinnamaldchyde in alcoholic solution with hydrogen sulphide, a yellow, 
viscid liquid is formed which contains oxygen, and consists of a 
mixture of several compounds. With ammonium sulphide and 
cinnamaldehyde, a colourless, flocculent precipitate is obtained which 
does not crystallise; it softens a t  127", and melts a t  142', and, on 
analysis, proves to be a mixture of a t  least two subst,ances, one con- 
taining nitrogen, and the other more sulphur than the trithioaldehydes; 
the molecular weight is not less than 722". 

The molecular weights of all the above compounds were determined 
by Raoult's method in naphthalene solution. 
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These results show that in  every case hitherto investigated aromatic 
aldehydes yield two isomeric trithio-derivakives, together with sub- 
stances which are either mixtures or else complicated polymerides ; the 
stability of these tri-derivatives shows that the sulphur atoms are 
each linked to two carbon atoms, or, in other words, that the corn- 
pounds are t o  be regarded as trithiomethylene substitution products. 

The tri- and poly- thiobenzaldehydes yield cinnamene and thionessal 
on heating ; lepiden, the corresponding oxygen compound, has been 
shown by Japp and Klingemann to be tetraphenylfurfuran. Thionessal 
is therefore tetraphenylthiophen, and its formation, by heating cin- 
namene or phenylacetic acid with sulphur is an additional proof of the 
correctness of this view. J. B. T. 

Behaviour of CinnarnaIdehyde towards Alkaline Hydrogen 
Sulphites. By F. HGUSLER (Ber., 24, 1805-l807).-The reaction 
which takes between cinnamddehyde and alkaline hydrogen sulphites 
was first examined by Bertagnini (AnnuZen, 85, 271), and has been 
utilised by Bertram and Gildemeister for estimating the quantity of 
cinnamaldehyde in oil of cassia. The author finds that cold saturated 
solutions of potassium and sodium hydrogen sulphites combine with 
cinnamaldehyde in the normal manner, the last-named forming the 
compound CHYh:CH*CH(OH)*S03Na, which then, on heating, under- 
goes the following reaction :- 

2CHPb:CH*CH(OH)*S03Na = CHPh:CH*CHO -k 
C2H3Ph( S 03Na)*CH( OH)*SO,Na. 

This compound may also be obtained directly, and in quantitative 
proportions, by adding cinnamaldehyde (1 mol.) to a hot concentrated 
solution of an alkaline hydrogen sulphite. Thepotassiumsalt crystallises 
from water in compact needles, having the composition C9H,,0( SO,K), 
t 2H20 ; and on dry distillation or  boiling with soda is reconverted 
into cinnamaldehyde. Dilute sulphuric acid, on the other hand, 
converts it into cinnamaldehydesulphonic acid, C2H3Ph (SO,H).CHO, 
which readily combines with phenylhydrazine, forming the phenyl- 
hydrazine salt of cinnanialdehydrazoitesulp23hoiiic acid ; this compound 
crystallises in yellowish plates, melts with decomposition at  165-166", 
and is decomposed by aqueous soda with formation of phenylhydrazine 
and cinnamaldehydrazone. H. G. C. 

Some Ketones. By G. EEKRERA (Gazzetta, 21,94-103).-ParatoZyZ 
ethyl keione, CsH,Me*COEt, prepared by the dry distillation of it mixtiire 
of barium propionate and paratoluate, is a pale-yellow liquid with a 
characteristic odour, which boils a t  237--'239", and is insoluble in 
water. It does not  combine with sodium hydrogen sulphite, but it 
yields a liquid condensation product with phenylhjdrazine ; it also 
yields an oxime, which crystallises in large, colou~~less plates melting 
at 86-87'. On oxidation with nitric acid (sp. gr. = 1-39), dinitro- 
ethane and metanitropara toluic acid are formed. .MetanitroparatoZyt 
ethyl ketone, NO2-CaH3Me*COE t, prepared by dissolving paratolyl 
ethyl ketonein well cooled nitric acid (sp. gr. = 1-51> and precipitat- 
ing with water, crystn.llises from alcohol in pale-yellow plates which 
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melt a t  50-51". 
into metanitroparatoluic acid. 

On boiling with dilute nitric acid, it is converted 
It yields a pheny Zhydrazone, 

NO2* CsHJIe*CEt:N2HPh, 
which crystallises from alcohol in orange-coloured needles melting at 
147-149". Metadinitrodipa?.atolyZ ketone, CO ( C6H3Me*NO2),, is ob- 
tained by the action of nitric acid (sp. gr. 1.51) on diparatolyl ketone. 
It dissolves freely in warm alcohol, and crystallises, on cooling, 
in yellow, prisinatic needles. It is not affected b.y prolonged boiling 
with ordinary nitric acid, and is oiily very slowly and partially 
decomposed by the strong acid (1.45). D+arafoEyZ ketone, CO(C6H4Me)2, 
is obtained as a bye-product in the preparation of ethyl paratolyl 
ketone, or by the action of aluminium chloride on a mixture of toluene 
and carbonyl chloride. It yields, with Rome difficulty, an oxime, 
X0H:C ( C6H4Me)2, which crystallises in colonrless prisms melting at 

Paraxylyl methyl ketone, C6H4Me*CH2*COMe, is prepared by distilling 
a mixture of the barium salts of acetic acid and homoparatoluic acid 
( C6H4Me*CH,*COOH, from synthetical paraxylene), and treating the  
fraction 220-250' with sodium hydrogen sulphite. It is a colourless, 
aromatic liquid, boiling at 232-233". It yields an oily phenyl- 
hydrazone and an  oxime, which crystallises in large, oblique prisms 
melting at 90-21". The meta?&o-derivative is obtained in  an  impure 
condition by the action of nitric acid (1.51) on the ketone; the  
hydrazone, NO2.C6H,Me.CH2*CMe:N,HPh, crystallises f roin alcohol in 
long, brilliant-red needles melting at 212-213". 

Diparcwylyl ketone, CO(CH,*C,H,Me)2, is obtained in the prepara- 
tion of paraxylyl methyl ketone, occurring among tlhe products which 
distil over above 300". It forms colourless crystals melting a t  54". The 
oxime, NOH:C( CH2CsH,Me)2, crystallises in colourless needles and 
meits at 106'. S. B. A. A. 

161-162'. 

Hydrogenation of Benzoic Acid. By 0. ASCHAN (Bsr., 24, 
1864-1869j.-On reduction of benzoic acid with sodium amalgam 
in acid solution, in addition to benzaldehydo and berizyl alcohol, about 
8 per cent. of tetrahydrobenzoic acid is formed. Better results are 
obtained by dissolving 50 grams of benzoic acid in 250 C.C. of 10 per 
cent. soda solution in a reflux apparatus ; 2.5 kilos. of sodium amalgam 
are added in portions of 300-400 grams, and the flask is heated on 
the water-bath for 20-25 hours, a slow, continuous stream of carb- 
onic anhydride being passed into the liquid; su5cient water must 
be added from time to time in order to prevent the separation of any 
sodium salts. The yield is GO-70 per cent. ; but to attain this it is 
iieedful that  the amalgam shoiild be quite pure. Te trahydrobenzoic 
acid behaves in  every respect like an  unsaturated compound ; on treat- 
ment with bromine in molecular proportions, two dibromides are 
formed; the one obtained in larger quantity crystallises from a mixture 
of benzene and light petroleum, melts a t  163", and on  warming with 
soda is converted into a crystalline substance, which is probably a 
liromolactone. The second compound is soluble in light petroleum, 
crystallises in long needles, and yields a solid, unsaturated acid on 
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treatment with soda. Tetrahydrobenzoic acid combines directly with 
hydrogen iodide and hydrogen bromide; by the action of sodium 
amalgam on the latter product, hexahydrobenzoic acid is formed as a 
viscid liquid, together with a small quantity of a solid acid. The 
calcium salt crystallises in long prisms, with 4H,O ; the silver salt is 
amorphous. On heating tetrahydrobenzoic acid with concentrated 
hydriodic acid at  220-240", a solid acid, free from iodine, is formed, 
and is being further investigated. Methyl tetrahydrobenzoate boils at 
185-187", and gradually undergoes decomposition. On hydrolysis 
with alcoholic potash, the sparingly soluble sait of a new acid is 
formed, crystallising in large plates. The acid itself melts above 
loo", and will be described later. 

It appears probable that hexahydrobenzoic acid will prove to be 
identical with hcxanaphthenecsrboxylic acid. 

Asymmetrical Phenylhydrazidoacetic Acid. By A. REISSEWT 
and W. KAYSER (Ber., 24, 1519-1522 ; see also Abstr., 1884, 2152). 
-The ethyl salt of asymmetrical phenylhydrazidoacetie acid, 

J. R. T. 

NH2.NPh.C H2.C OOE t, 
may be obtained by beating together phenylhydrazine (2 mols.) and 
ethyl chloracetate (1 mol.) at 100" for 2-3 hours, dissolving the pro- 
duct in dilute hydrochloric acid, and extracting the solution with 
ether. The mass remaining on eva,porating off the latter, is spread 
on a porous plate, and the residue recrystallised from benzene. It 
forms white needles, meltsat 127", is readily soluble in alcohol, ether, 
and chloroform, more sparingly in benzene, and is a,lmost insoluble in 
light petroleum and water. The yield is small, owing to secondary 
reactions. 

The ethyl salt is readily decomposed by dilute aqueous soda, with 
formation of asywt metrical phenylhydrazidoacetic acid, 

NH,*NPh*CH,*C 00 H, 
which separates, on addition of acids, as a yellow, woolly, unstable 
precipitate. It is purified by dissolving repeatedly in boiling water 
and cooling quickly, when it  forms slender, yellowish needles; i t  
becomes brown at  125", and melts with decomposition at  130-131'. 
It is soluble in most of the usual solvents, and only reduces Fehling's 
solution on warming. It differs altogether from the symmetrical 
phenylhydrazidoacetic acid described by Elbers (Abstr., 1885, 535), 
and must, therefore, be the asymmetrical compound. 

Anilpyruvic Acid. By C. BOT'I'INGER (rlniznht,  263, 125-128). 
-Tribromodianilidopyruaic acid, C,,H,BrS2O2, is obtained when 
anilpyruvic acid (5 grams) is suspended in chloroform, treated with 
bromine (6 grams) at the ordinary temperature, the dry product 
shaken with dilute soda to free i t  from brominated aniline, and the 
filtered solution acidified with hydrochloric acid ; it crystallises from 
boiling alcohol, in which i t  is moderately easily soluble, in slender, 
colourless needles, melts at  264" with decomposition, has an intensely 
bitter taste, and is not decomposed by boiling soda. It dissolves in 

H. G. C. 
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concentrated hydrochloric acid and in concentrated sulphuric acid 
with a yellow coloration, and it is slowly decomposed by concentrated 
hydrochloric acid at 225" witch evolution of carbonic anhydride ; when 
treated with sodium amalgam, it loses bromine, a,nd is converted into 
substances which are readily soluble in dilute acids. The sibver< salt 
is a colourless compound; soluble in ammonia,. F. S. I(. 

Action of an Alcoholic Solution of Silver Nitrate on Ethyl 
Phenyldibromopropionate. By L. P. KIXNICUTT and G. I). 
MOORE (Amer. C'hem. J., 13, 804-205).-1t has been already noticed 
(Abstr., 1885, 1010) that an alcoholic solution of silver nitrate only 
removes 1 atom of bromine from an alcoholic solution of ethyl 
phenyldibromopropionate. If the alcoholic solution is poured off 
from the settled silver bromide into water, an oil separates ; this is 
extracted by ether and dried over calcium chloride ; analysis shows 
that it is ethyl phenyl-a-bromo-p-nitropropionate, 

NO2*CHPh*CHBr-COOE t', 
its orientation being settled by the facts that it yields benzalde- 
hyde on oxidation, and bromocinnamic acid (m. p. 131") on treatment 
with sodium hydroxide. It is a pale straw-coloured oil of sweetish 
odour, and soluble in alcohol and ether; it does not distil without 
decomposition. The subject is still being investigated. 

A. G. B. 
Derivatives of Cumic Acid. By M. FILETI and F. CROSA 

(Gazzetta, 21, 28-40) .-&!etabromocumic acid, C6H3BrPr*~oOH 
[COOH : Br : Pr = 1 : 3 : 41, previously described by Naquet and 
Louguinine (Conzpt. rend., 72, 1031), and by Gerichten (Abstr., 1879, 
230), may be prepared directly from cumic acid and bromine. It 
separates from dilute alcohol in large! white crystals, melts a t  
159-151", and is identical with the acid obtained by the authors 
from bromocymene prepared from thjrnol. The magnesium salt, 
( C,oH,oBr02)2Mg + 8H20, crystallises in long, silky needles which 
become anhydrous at  160". It is soluble in hot water. The methyl 
salt is an oily liquid which decomposes on distillation. The acid 
chloride is also a liquid, and decomposes on heating. The amide, 
C9HloBr*CONH2, crystallises from benzene in silky needles, melts at 
103-104", and dissolves freely in alcohol and ether. 

Orthonit robronaocumic Acid,  
N02*C6H2BrPr*COOH [COOH : Br : Pr : NO2 = 1 : 3 : 4 : 61. 

-Bromocumic acid on nitration yields a inixture of three acids which 
may be separated by fractional cryatallisation from benzene ; they 
are probably the three isomeric nitrobromocumic acids theoretically 
possible. The acid [NOz = 61 crystallises from benzene in large, 
pale-yellow, rhombic prisms, melts at 138-139", and dissolves in alco- 
hol, ether, &c. The ammonium salt, CloH9BrH04*NHc, forms large, 
yellow plates very soluble ill alcohol. The magnesium salt, 

(c,OH,BrNO,)?Mg + 4H20, 
ci-ystallises in thin, pale-yellow, lustrous plates which become an- 
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hydrous at 200". It is very soluble in hot water. On reduciag the 
acid with sodium amalgam, Widmnn's orthamidocumic acid (Abstr., 
l$$6, 466) is formed, thus indicatirg the ortho-position of the N O a  
group. 

OrthninidometabromocuMiic acid, prepared by treating a mixture of 
the nitro-derivative and ammonia with ferrous sulphate, crystallises 
from dilute alcohol in long, shining, pale-brown needles, melts a t  
166-167", and dissolves freely in alcohol and ether, but only 
sparingly in water. 

Paradibromocumic Ac id ,  C6H2Br2Yr*COOH [COOH : Br : P r  : Br = 
1 : 3 : 4 : 61.-When the preceding nmido-acid is diazotised, the 
product crystallises in minute, rhombic prisms, which melt at 134' if 
gently raised to that temperature, but explode i f  sharply heated. 
Paradibromocumic acid, prepared by dissolving this diazoamido-com- 
pound in a saturated solution of hydrobromic acid, crystallises from 
light petroleum in triclinic prisms, melts a t  148-149" with previous 
softening, and dissolves in alcohol, ether, and benzene. 011 oxidation 
with dilute nitric acid (sp. gr. 1*06), i t  yields paradibromoterephthalic 
acid, a confirmation of the constitutioual formule assigned to some of 
$he preceding compounds. 

Paradib~ornonitrocuiizic acid, NOz*C6HBr2Pr*COOH, prepared by 
citrating dibromocumic acid, crystallises from very dilute alcohol in  
brilliant, yellow scales, melts at 199-200", and dissolves very freely 
in benzene and alcohol. 

Paradibromonitrotere~hthaZic acid,  N0,*C6HBr2(COOH),, prepared 
by heating dibromocumic acid with nitric acid (sp. gr. 1.2) for 
eight hours at 180", crystallises from its aqueous solution i n  thin, 
slightly yellowish plates, melts a t  237--25$", and dissolves in alcohol 
and in boiling water. 

Orthodrometabromocumic  acid [CCOH : NO, : Br : Pr = 1 : 2 : 3 : 41 
is obtained, together with the acid [NO, = 61, as mentioned above. 
I t  crystallises from benzene in white needles, melts a t  238-5439", 
dissolves readily in benzene, alcohol, and ether, but is insoluble in 
water. The a m m o n i u m  salt, CloH9BrN04*NH4, crysta.llises in long, 
anhydrous needles, and is very soluble in water. On reduction with 
sodium amalgam, it yields the same ortharnidocnmic acid as the acid 
[NO, = 63 ; i t  is therefore an ortho-acid, and the constitution assigned 
i t  is the only possible one. 

Ort hninidometabromocumic acid,  prepared by reducing the preceding 
acid with ferrous sulphate, crystallises in colourless or pale pinkish, 
pyramidal prisms, melts at  173-174", and dissolves in alcohol and 
ether, but only very sparingly in water. 

Orthoclibromoczsmic Acid.-By diazotising the preceding acid, it 
diazo-compound is formed, crystallising in colourless, ill-defined 
prisms which melt with decomposition if gradually warmed to 120" 
in a capillary tube, but explode on quickly heating. On treatment 
with hydrobromic acid, i t  yields the corresponding dibromocumic 
acid, which crystallises from light petroleum in pale, reddish-yellow, 
orthogonal prisms, melts at  3.28-129", and dissolves freely in alco- 
hol, ether, &c. 

Orthodibromonitrote~e~l~thaZ~c acid, NOz*C,HBr , (C00H)2 ,  prepared 
It undergoes oxidation with great disculty. 
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by oxidising the preceding acid with very dilute nitric acid (sp. gr. = 
1.06 or 1-12), crystallises from boiling water in pale, yellowish plates, 
goftens at  275", and melts at  280-281°, decomposing as soon as i t  is 
liquefied. 

Metaititrometabroinocumi~ acid [COOH : Br : Pr : NO, = 1 : 3 : 4 : 5 )  
is the most soluble of the acids obtained by nitrating metabromo- 
cumic acid, and remains in the mother liqaor after separation of the 
ortho-acids. It crystallises in white needles, melts a t  159-160", and 
dissolves very freely in benzene and alcohol. S. B. A. A. 

Homocumic and Hornoterephthalic Acids. By M. FILETI 
and G. BASSO (Gazzetta, 21, 52--64).-Homocunzic acid, 

obtained by Rossi (Comnpt. rmd . ,  52, 403) by the action of potash on 
cumyl cyanide, is more advanta.geously prepred by redacing phenyl- 
isopropylglycollic acid with tin and fuming hydrochloric acid. It 
crystallises from an aqueous solution in slender needles, melts a t  
31-52.", and dissolves readily in most solvents, but only very spar- 
ingly in water. The Eayiunt sult, ( C,lHl:,02)2Ba,4H,0, crystallises in 
vitreous, lamellar prisms ; tbe calcium sult forms microscopic plates 
containing 3 mols. H,O. The magnesium salt separates in nodules 
containing 4 mols. H20; it is more soluble than the preceding 
salts. The methyl salt is a liquid boiling at 255-257" ; the ethyl 
salt boils a t  264-265". The chloride is a heavy liquid readily 
decomposed by cold water; the amide crystallises from boil- 
i n g  benzene in thin, octagonal plates, melts at  170", and dissolves 
readily in alcohol, moderately in benzene, bat very sparingly in ether, 
and not at all in water. In  the preparation of the amide, there was 
obtained a very small quantity of a compound cryatallising in  
oblique, acicular prisms, and melting a t  104-107°, but not furbher 
investigated. The milide of homocumic acid crystallises from light 
petroleum in plates, melts a t  104", and dissolves readily in all solvents 
except water. 

Paradibrornohomocumic acid, C,H,PrBr,.CH,*COOH, prepared by 
the action of bromine on homocumic acid, crystallises from light 
petroleum in plates, melts at  Y 2 O ,  and dissolves freely in all solvents 
but water. The barium salt crystallises in acicular prisms contain- 
i n g  5 mols. H20 ; the naaynesiurn salt forms plates with 8 mols. H,O ; 
it is more soluble than the barium salt. The methyl salt is a 
liquid boiling without decomposition a t  325-326O ; the chloride 
is a heavy, colourless liqnid ; the amide crystallises from dilute alco- 
hol in brilliant plates melting at  153". On 
oxidation with potassium permanganate, paradibromohomocumic acid 
is converted into dibromocumic acid and into an acid which has a 
percentage composition corresponding with the formula CloH,,,Br20, ; 
this crystallises from dilute alcohol in oblique prisms, melts a t  
214-215", and probably has the constitution of a hydroxypropyldi- 
bromobenzoic acid, 

OH*CMe2*C6H,Br2*COOH [COOH:Br: CMe,*OH:Br = 1 : 2 : 4: 51. 

It is soluble in alcohol. 

CsH,Pr* CH2.C 00 H, 

It is insoluble in water. 

Homoterephthalic acid, COOH*CsH4*CH,*COOH [l : 41, prepared by 
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oxidising homocumic acid with dilute nitric acid, crystallises from 
an aqueous solution in needles or plates, melts a t  237" with partial 
sublimation, dissolves readily in boiling water or alcohol, but only 
very sparingly in other solvents. The substance described by 
Paternb and Spica (Abstr., 1878, 296) as homoterephthalic acid 
seems to have been nothing but impure terephtlialic acid. The 
bar ium salt, CgH604Ba + H,O, becomes anhydrous at  1.50'; i t  is 
soluble in water. The methyl salt boils at 300-3302", and the 
ethyl Etalt at 312-313" ; both compounds are readily hydrolysed 
by dilute caustic soda. The ch lo~ ide  is immediately decomposed 
by cold water; the amide is a white, amorphous powder which melts 
at 236-237", and dissolves in water and alcohol. S. B. A. A. 

Thioxanthone. By C. Gr,ssss and 0. SCHULTESS (AniznZen, 263, 
1-15).--Tt has been shown by Ziegler (Abstr., 1890, 1292) that 
thioxarhhone can be obtained froin phenylthiosalicylic acid just as 
xanthone can be prepared from phenylsalicylic acid ; the following 
paper gives a more complete account of the experiments on th i s  
subject. 

The diazo-compound, c00H*C6H4*N,*SPh, is precipitated on 
gradually adding a solution of orthodiazobenzoic acid chloride t o  a 
well-cooled dilute solution of sodium thiophenate; it is a yellow, 
amorphous compound, melts a t  60" with explosion, and dissolves un- 
changed in cold dilute soda or sodium carbonate. 

Phenylthiosalicylic acid (diphenyIsul23hideorthocarbox~lic acid), 
SPh*CCH,*COOH, 

is obtained when the preceding compound is warmed with soda ; it 
separates from dilute alcohol in colourless plates, from glacial acetic 
acid in needles, melts at  166", and sublimes readily. It is almost 
insoluble in cold water, but readily soluble in alcohol, benzene, and 
glacial acetic acid ; it dissolves in warm concentrated sulphnric acid, 
being thereby concerted into thioxaathone, yielding a solution which 
shows a green fluorescence ; phosphorus peatachloride also converts 
it into thioxanthone. The potassium salt, CI,HgSO,K, crystallises in 
colourless needles, and is readily soluble in water, but only sparingly 
in  alcohol ; the ammonium salt, C,sH9S02NH4, crystallises in colour- 
less needles, aild is rather more sparingly soluble than the potassium 
salt,. The ethyl salt, C,5H,4S02, 
prepared from the silver salt, crystallises from hot light petroleum in 
colourless needles, and melts at  151". 

Sulphoben.zi~orthocarboxy1ic acid, S0,??h.C6H4-COOH, is formed 
when the preceding compound is warmed with moderately concen- 
trated (1 : 2) nitric acid ; it crystallises from alcohol in colourless 
needles containing 1 mol. H,O, and melting at  99" ; i t  loses its water 
at 100-105", the anhydrous substance melting at  152". It is very 
readily soluble in chloroform, and dissolves freely in alcohol and 
ether. 

The silver salt is insoluble in water. 

S Thioxanthone, CeH,<Cd>C,H,, is obtained when phenylthio- 
salicylic acid is heated at 100" with concentrated sulphuric acid ; it 
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crystallises from chloroform in long, yellow needles, nielts at 209", 
sublimes readily, and is insoluble in alkalis. When heated with 
potash at 230°, it is reconverted into phenylthiosalicylic acid. 

Benzophenonesulphone, C,H,<g, > C6H4, is easily prepared by 
oxidising thioxauthone with chromic acid in glacial acetic acid solu- 
tion; it crystallises from alcohol or chloroform in yellowish needles, 
melts at  185', and is readily soluble in ether, but only very sparingly 
in boiling water. I t  is identical with the compound obtained by 
Beckmann by heating benzophenone with fuming sulphuric acid. 
When warmed with zinc-dust and dilute soda, it gives first a violet 
and then a blue solution, but the colour disappears on exposing the 
filtered solution to the air, and also if the treatment with zinc-dust is 
continued for some time ; with alcoholic potash it gives the same blue 
coloration. 

Diphenylenemethane sulphide, C P , H , < ~ ~ ~ > C ~ H J ,  prepared by re- 
ducing thioxanthone with hydriodic acid and amorphous phosphorus, 
or by passing orthophenyltolyl sulphide through a red-hot tube, crys- 
tallises from chloroform in large needles or prisms, melts a t  128", 
boils at  340" (730 mm.), and sublimes very readily ; i t  is only spar- 
ingly soluble in cold alcohol and ether, but very readily in chloro- 
form, and it dissolves in warm concentrated sulphuric acid with a, 
yellow or yellowish-red coloration, the solution showing a yellow 
fluorescence ; it is readily converted into benzophenonesulphone by 
oxidising agents. 

DiphenyZenemethanesz1Zp23one, C6&< cH:> C6H4, is obtained when 
benzophenonesulphone is reduced with hydriodic acid and amorphous 
phosphorus ; it ciytsllises from alcohol in colourless needles, melts 
at 170', and is readily soluble in hot alcohol and ether. 

fsopropylphenylglycollic Acid and its Derivatives. By M. 
FILETI and G. AMORETTI ( Gazretta, 21, 41-52) .-Isopropylphenyl- 
glycollic acid, CsHJPrWH( OH)*COOH, has been described by Raab 
( Abstr., 1876,398), and by Plijschl (Abstr., 1882,515). The magnesium 
salt, (CI~H&~)~MR + 4H20, is a crystalline powder very sparingly 
soluble in water ; the calcium salt, (CllH1303)2Ca -t 1QH20, crystallises 
in plates which become anhydrous a t  150" ; i t  is also very sparingly 
soluble in water. The methy2 salt, C,,HI6O3, crystallises from light 
petroleum in needles, melts a t  80°, and dissolves in most ordinary 
solvents, but not in water. The ethyl salt, C13HlaOJ, melts at 
$0-41" and is very freely soluble in all solvents except water. The 
arnide crystallises from benzene in needles, melts at 116", dissolves 
readily in alcohol, ether, chloroform, &c., but only sparingly in water. 
On treating the acid with phosphorus pentachloride, an unstable 
chloride is obtained which is decomposed by cold water and con- 
verted into phsnylisopropylchloracetic acid. 

Isopropylp/~enylrnethylglycol2ic acid, CbH,PrWH(OMe)*COOH, pre- 
pared by the action of sodium methoxide on isopropylphenylchlor- 
acetic acid, crystallises in plates and melts at 52-53'. The sodium 

so 
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salt crystallises in brilliant plates containing 2 mols. H20, and is very 
soluble in hot water. 

C6H4PrWH(  OEt).COOH, 
prepared in  the same way as  the  preceding compound, is a 
viscous, uncrystallisable liquid. Isoprop!~lpl~enylacetylglycollic acid, 
C5H4Pr@.CH(OAc)*COOH + H20, crystallises from light petroleum in 
large prisms, and melts at 60-61" ; it becomes anhydrous in  a vacuum 
orwhen heated to near its melting point. It dissolves in the ordinary 
solvents. It is hydrolysed by boiling with water or  dilute sodium 
carbonate. Isopropylphenytchloracetic acid, CsH4PrS*CHC1*COOH, 
(Abstr., 1886, 769), prepared by heating isopropylphenylglycollic 
acid with fuming hydrochloric acid, crystallises from light petroleum 
in oblique, lamellar prisms and melts a t  82". It is decomposed by 
water and by alcohol containing traces of water on heating, and by 
alkaline hydrates and carbonates at the ordinary temperature. The 
aqueous solution has a strong and persistent sweetish taste. Isoprop~l- 
phenylbromacetic acid,  C6HpP@*CHBr*COOH, resembles the chlorin- 
ated derivative. It crystallises in plates melting at 94-95". 
Iso~ropyl~hei ty lni~i l idoucet ic  acid, CGH4PrWH(NEPh)*COOH, pre- 
pared by treating the chlorinated acid with an excess of aniline, 
forms a crystalline powder, melts at 14.5-146" with partial decom- 
position, and disbolves in alcohol and benzene, but not in water, &c. 
It is not attacked by dilute alkalis. 

Isopropylbenzo y lfornzic acid, C5HpPrW 0.C 00 H, prepared by oxidis- 
ing isopropylphenylglycollic acid with potassium permangnnate, 
crystallises from light petroleum in colourlese, rhomboidal plates, 
melts at 106-107", dissolves in alcohol and ether and sparingly in 
water. The calcium *salt, 
(C,,H1103)?Ca + 2H20, forms acicular prisms very soluble in water. 
The barium, zinc, and mugnesium salts are equally soluble ; the lash 
clystallises in needles. The ethyl sa l t  is a liquid with a pleasant 
odour. The arnide, CIIHIBOZN, is obtained as a crystalline powder 
melting a t  189" and soluble in  alcohol and  chloroform. 

hopropy  Zpheny lisonitrosoacetic acid , C6H4PrS*C (No0 €3) COOH,  pre- 
pared by treating sodium isopropyl benzoylformate xi t h  hydroxyl- 
amine, crystallises from its ethereal solution in  colonrless, lamellar 
prisms, melts with decomposition at 124", and dissolves in water, 
alcohol, and ether. 

I s o ~ o ~ ~ l ~ h e n y l e t h y l g l y c o l l i c  acid, 

It is tinged yellow by exposure to light. 

S. B. A. A. 

Synthesis of Hydroxyxanthones. By S. v. KOSTANECK~ and R. 
NESSLER (Bey . ,  24, 1894-1 897).-Orsellenic acid and paraorsellenic 
acid both yield the same hydroxymethylxanthoie, and this is identi- 
cal with the salicylresorcinol ether described by Nichael (Abst'r., 
1884, 311). When orcinol is distilled with salicylic acid, besides the  
above-mentioned hydroxymethylxanthone, which the authors denomi- 
nate the a-derivative, an  isomeride, P-liydroxynzethylxanthone, is simul- 
taneously formed ; this ciytallises from dilute alcohol in colourless 
needles and melts at 285". The two bjdroxymethylxanthones have 
the constitutions C6H4<EG>CGH,Me*OH [0 : OH : Me = 1 : 3 : 5 and 
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1 : 5 : 31, although which represents the a- and which the &compound 
cannot at present be decided. The p-compound appears also to be 
formed when the orsellenic acids are distilled with salicylic acid. 
When resorcinol is distilled with salicylic acid and acetic anhydride, 
the hydroxyxanthone described by Michael (Zoc. cit.) is obtained as 
chief product, whilst an isomeride which melts at  a high temperature, 
and was not obtained thoroughly pure, is also formed. As Michael's 
hydroxyxan thone is obtained from resorcinolcarboxylic acid 
[(OH), : COOH = 1 : 3 : 41, i t  must have the constitution [OH 

1 : 3-Isoeuxanthone, Cl,H60,(OH),, is formed, together with other pro- 
ducts which were not purified, from phloroglucinol and salicylic acid ; 
it is separated from the other compounds by treating the crude 
product with alkali, and on acidifying the alkaline extract, it is pre- 
cipitated. It crptallises from dilute alcohol in yellowish needles, 
and melts a t  247". Experiments are in progress on the action of 
other phenolic compounds on salicylic acid. 

By C .  B~TTISGER (Annaleiz, 
263,108-125) .-When the acetyl derivative of oak-wood tannic acid 
is reduced with sodium amalgam in boiling, dilute alkaline solution, 
it yields a compound of the cornposition C,,H1,07 or C1,H1606 (hydro- 
quercic acid),  n compound of the composition C5H602 (perlactone), an 
acid, which is in all probability trihydroxybutyric acid, traces of 
gallic acid, oxalic acid, acetic acid, and oak-wood tannic acid, and 
a substance of unknown composition, which very readily undergoes 
oxidation. On acidifying the solu.tion with sulphuric acid, the hydro- 
quercic acid is obtained as a dirty-brown precipitate ; the solution is 
then repeatedly extracted with ethyl acetate, the extract evaporated, 
and the residue mixed with water. The portion insoluble in water is 
dissolved in a little alcohol, and the solution treated with a large 
volume of ether, when hydroyuercic acid and another compound, 
which is readily soluble in acetic anhydride, are precipitated; the 
filtered solution is evaporated, the residue dissolved in ether, with tbe 
addition of a few drops of light petroleum, and the filtrate evaporated. 
The residual querlactone is separated from a trace of gallic acid by 
treating with a little water, and is then freed from the readily oxidis- 
able substance referred to above by dissolving it in ether and shaking 
the solution with ammonia; the oxidisable substance remains in the 
ethereal solution in combination with some of the querlactone, and 
on acidifying the ammoniacal solution, the rest of the lactone is 
liberated as an oil and can be extracted with ether. 

Hydroqucrcic acid, purified by washing with ether, water, and ethyl 
acetate consecutively, and then dried for two hours in a desiccator, 
has the composition C15H18O7, but when completely dried in n desic- 
cator, it has tbe composition Cl,H,,O6; it is precipitated from its 
solution in acetic acid on the addition of water in a dirty-brown, 
flocculent condition, has a bitter taste, and is only sparingly soluble 
in cold water, but moderately easily in boiling water, and readily in 
alcohol. It dissolves in 20 per cent. nitric acid with evolution of 
carbonic anhydride, yielding a reddish-yellow solution, and it dissolves 

= 35. 

A. R. L. 

The Tannic Acid of Oak-wood. 

VOL. LX, 4 b  
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slowly in cold concentrated sulphuric acid with a reddish-brown 
coloration ; i n  its aqueous or acetic acid solution, bromine produces 
an intensely yellow precipitate. When heated with 20 per cent. 
hydrochloric acid at  150°, it gives off carbonic anhydride and methyl 
chloride yielding a dark substance which dissolves only slowly in 
alkalis ; hydriodic acid at  220-225" decomposes i t  with liberation 
of carbonic anhydride and methyl iodide, and formation of iodoform 
and other products. It is hygroscopic, and when heated at  loo", it 
loses water, which it absorbs again on cooling ; heated at  170", i t  is con- 
verted into a substance which is insoluble in alcohol and dilute acetic 
acid. The acelyl derivative, CI5Hl4O6Ac2, is a dirty-brown powder. 
In neutral solutions of the ammonium salt, barium chloride produces 
a voluminous, amorphous precipitate, which, when dried at  loo", has 
the composition (C15H1506)2Ba ; the Eead salt has the composition 
(ClaHl,06),Pb. In neutral solutions of the acid, silver nitrate gives 
a reddish-brown coloration, and on adding acetic acid to the solution, 
an acid silver salt is precipitated. 

Querlactone, C6H602, melts a t  a low temperaturo and separates from 
water as an oil ; it is very readily soluble in acetic acid, alcohol, ether, 
and ethyl acetate, but insoluble in benzene and light petroleum. 
When boiled with barium hydroxide, it is converted into a barium salt 
which is insoluble in water, but soluble in acetic acid. It reduces 
ammoniacal silver nitrate i n  the cold, and is only very slowly decom- 
posed by 20 per cent. hydrochloric acid at  130" ; the Zead salt has the 
composition (CSH,O,),Pb. A compound analogous to querlactone can 
also be obtained from the acetyl derivatives of oak-bark and pine- 
bark tannic acids. 

The oxidisable substance mentioned above dissolves freely in ether 
and alcohol, but is only sparingly soluble in benzene and lightl 
petroleum ; when its ethereal solution is filtered through paper, the 
latter is coloured intensely red. When the freshly prepared sub- 
stance is agitated with a drop of concentrated ammonia in the dark, 
it yields a colourless, seemingly crystalline mass which immediately 
turns red on exposure to light; it loses this property on keeping. 
The freshly prepared substance gives an intense rose-red coloration 
on boiling with silver nitrate, ferric chloride, or copper sulphate, but 
when it has been kept for some time, i t  reduces silver nitrate in thc 
cold, and ferric chloride on boiling, without any coloration being 
produced. 

When the acetyl derivative of oak-bark tannic acid is reduced with 
sodium amalgam as described above, it yields hydroquercic acid, 
hydroquergalic acid, lagic acid, C4H1403, identical with the compound 
obtained by the oxidation of gallic acid, trihydroxybutyric acid, a 
little gallic acid, and other compounds ; the hydroquergalic acid can 
be separated from the hydroquercic acid by treating the mixture of 
the two compounds with 20 per cent. acetic acid, in which the latter 
is the more readily soluble. 

Hydroquergalic acid is a brownish-red, amorphous compound, 
readily soluble in boiling water, but only sparingly in cold water and 
insoluble in boiling alcohol, ether, ethyl acetate, acetic anhydride, 
and acetic acid; in neutral solutions of the ammonium salt, many 
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metallic salts produce brown, amorphous precipitates. The acid, 
dried over sulphuric acid, has the composition Cl*H1406, and loses 
approximately 1 mol. H,O at 100'; when heated with alcoholic 
potash and ethyl iodide, it is partially converted into an ethyl salt, 
which is readily soluble in  alcohol, ethyl acetate, and acetic acid. 

P. S. I(. 
Some Derivatives of Phthalic Sulphinide. By C. W. MOULTON 

(Amer. Chem. J., 13, L93--203).-Pht,halic sulphinide (Abstr., 1885, 
539) is best prepared as follows :-Finely powdered naphthalene 
(1 kilo.) is rubbed up with sulphuric acid (750 grams) in the cold ; 
it is then heated on the water-bath until the naphthalene melts, and 
kept a t  this temperature with constant stirring for two hours ; the 
whole is poured into 12 litres of water a t  85", cooled to SO", filtered 
through cloth, neutralised with chalk, again filtered, and precipitated 
with sodium carbonate. It is once more filtered and evaporated to 
2 litres, when sodium a-naph thalenesulphonate crystallises on cool- 
ing ; this is filtered, dried (finally at  185O), powdered, and treated 
with 80 per cent. of its weight of phosphoric chloride ; after driving 
off the oxychloride on the water-bath, the mass is cooled and washed 
once with cold water. The chloride is added by degrees to an excess 
of strong ammonia, kept cool ; the excess of ammouia is expelled on 
the water-bath, and the siilphonamide (450 grams) washed by boiling 
in 2 or 3 litres of water, cooled, filtered, and dried. To oxidise the 
wilphonamide, potassium hydroxide (1 80 grams) and potassium per- 
manganate (900 grams) are dissolved in 12 litres of water at 40" and 
200 grams of the amide stirred in  ; the mixture is kept a t  60-looo 
until the permangauate is reduced ; after filtering and washing the 
manganese dioxide by boiling it in water, hydrochloric acid is added 
to the mixed filtrate and washings, until they are nearly neutral ; the 
whole is evaporated to 1 litre, and excess of hydrochloric acid added, 
when the acid potassium salt of the sulphinide crystallises ; it is re- 
crystallised from water and boiled (25 grams) with water (450 c.c.) 
and hydrochloric acid (50 C.C. of sp. gr. 1.175) for 15 minutes and 
slowly evaporated to obtain the phthalic sulphinide. The yield of the 
acid potassium salt is 40-45 grams. 

When phthalic sulphinide is heated for some time with hydro- 
chloric acid, i t  is converted into acid ammonium snlphophthalate 
(Compare Remsen and Burton, Abstr., 1890, 94.) 

When phthalic sulphinide is dissolved in an alcohol and the solu- 
tion saturated with hydrogen chloride and boiled, the corresponding 
alkyl salt of sulphaminephthalic acid is obtained. 

DimethyE a-su@haminephthnlate, S02NH2*CsH,(COOMe)2, crystal- 
lises in long, narrow, very thin plates, which have a characteristic 
nacreous lustre when dried on the filter ; it melts at 135" and dissolves 
i n  hot water. 

Diethy l a-sulphaminephthalate forms long, needle-shaped crystals 
arranged in bundles ; it melts a t  101~5-102", and is less soluble in 
water and less stable than the dimethyl derivative. 

Dipropyl a-~ulphamirLephlhalats is difficult to crystallise ; those 
crystals which were obtained, melted between 64" and 68", the latter 
temperature being more probably correct. 

4 b 2  
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Crystals of S02NH2*C6H3( CONH,), were obtained when the di- 
ethyl salt was treated with excess of ammonia in the cold for 24 hours, 
and then heated and concentrated on the water-bath. When these 
cryatals were dissolved in water and acidified, carbarnine sulphinide, 
C O N H 2 - C 6 H , < ~ ~ > N H ,  was precipitated ; this compound forms 
tabular crystals, melts a t  275" (uncorr.), and dissolves in water 
somewhat sparingly, and in boiling alcohol slightly, but not in ether ; 
the ammonizun, barium, and silver salts are described. 

a-Sulphophthalic acid was prepared by converting the acid 
ammonium salt, obtained from phthalic sulphinide (see above), into 
chloride by phosphoric chloride, and boiliug this w i t h  water ; it is 
very soluble in water and in  absolute alcohol, but not in ether ; it is 
difficult to crystallise ; some crystals which were obtained melted a t  
62-64". Attempts to obtain an anhydride of sulphophthalic acid 
failed. A. G. R. 

Symmetrical Alkylisophthalic Acids. By 0. DOEBNER ( B e y . ,  
24, 1746-1753) .-Attempts to isolate the intermediate product of 
the reaction between pyruvic acid and an aldehyde in the presence of 
barium hydroxide have led to negative results ; its formation is, how- 
ever, indicated by the fact that a purer ultimate product is obtained 
when the mixture is boiled for a longer period than that previously 
given (Abstr., 1890, 1283). Ethylisophthalic acid is prepared by 
boiling together a mixture of pyruvic acid (50 grams), propaldehyde 
(16 grams), and barium hydroxide (120 grams) dissolved in water 
(1 litre) for 15-20 hours in a reflux apparatus; it is isolated as 
already described (loc. cit.), and is best purified by crystallisation 
from a mixture of acetone and water (equal parts) ; it melts a t  263". 
The barium salt separates from concentrated aqueous solutions in 
needle-sbaped crystals containing 5 mols. H20 ; it loses 34 mols. H20 
at 140", but the remainder is not expelled by beating at  200" ; whilst 
the cabcium snEt forms prismatic crystals containing 3 mols. H20, and 
is easily soluble in water. 

Isopropylisophthalic acid is produced from pyruvic acid (50 grams) 
and isobutaldehyde (20 grams); the yield is 10 grams, o r  about 
double that previously obtained. It is best purified by repeated 
crystallisation from dilute acetone, and then melts a t  b85O. The 
barium salt forms small, hygroscopic, prismatic crystals which con- 
tain Z+ mols. H20, and retain Q mol. H20 when heated at 200" ; the 
calcium salt forms small crystals containing 2 i  mols. H20, easily 
soluble in water ; the silver salt is a white powder containing 1 mol. 
HzO, insoluble in water ; whilst the lead, copper, and mercu y salts are 
amorphous precipitates sparingly soluble in water, Isopropylbenzene 
and carbonic anhydride are obtained when the calcium and other 
salts are heated. 

Isobutylisoph thalic acid is prepared from pyruvic acid (50 grams) 
and isovaleraldehyde (25 grams) ; the yield of pure acid is 8 grams, 
It separates from dilute acetone in small, colourless plates, and melts 
a t  269". The barium salt forms hygroscopic, prismatic crystals con- 
taining 3 mols. H,O, and is easily soluble in water; i t  loses 2+ mols- 
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H20 a t  140". The caZcium salt crgstnllises €rom a small quantity of 
water with 2 mols. H20 ; whilst the siEoer salt is a white, anhydrous 
precipitate, sparingly soluble in water. 

Phenylisophthalic acid is obtained by boiling pyruvic acid (50 grams) 
and benzaldehyde (30 grams) with the above-mentioned quantity of 
barium hydroxide solution for 15 hours. As the barium salt is 
sparingly soluble in hot water, the chief portion occurs in admixture 
with the precipitate of barium oxalate and carbonate ; the yield of 
pure acid is 8 grams. The barium salt crystallises in small needles 
containing 4b mols. H,O ; i t  loses 3& mols. H20 at 140" ; tho cnZciurn 
sult forms small, anhydrous crystals, and is sparingly soluble in water ; 
whilst the copper salt is a bluish-green, and t.he silver and lead salts 
are white precipitates which are sparingly soluble in water. Phenyl- 
isophthalic acid is the only known dicarboxyl-derivative of diphenyl 
which cont.ains both the carboxyl groups in one nucleus. 

Furfurisophthalic acid, C,0H,*C6H3( COOH),, is produced by the 
action of barium hydroxide solution on a mixture of pyruvic acid 
(50 grams) and furfuraldehyde (28 grams) ; the yield is only 1 gram ; 
it crystallises from dilute acetone in dense, glistening needles, melts 
at 290" with decomposition, and is sparingly soluble in water, readily 
in alcohol, ether, acetone, and benzene. The barium salt is soluble in 
hot, water; whilst the lead, silver, and copper salts are sparingly 
soluble precipitates. A. R. L. 

Stereo-isomeric Methylphenylsuccinic Acids. By N. ZELINSKY 
and L. BUCHSTAB (Ber., 24, 1876--1880).-EthyZ a-bromophenylacetate 
boils at  150-151" under a pressure of 10-15 mm. 

Ethyl methylphenylcyarwsuccinate, COOEt.CMe( CN)*CHPh*COOEt, 
is prepared by dissolving ethyl a-cyanopropionate (b. p. 195-200") 
and sodium in equivalent proportion i n  alcohol, and gradually adding 
ethyl a-bromophenylacetate ( 1  mol.). Much heat is developed, causing 
the mixture to boil; the reaction is completed by heating on the 
water-bath for 2-3 hours, water is then added, and the heavy oil 
which separates extracted with ether. On distilling the ethereal 
solution, the compound is obtained as an oil boiling at 320-330". 
When heated with aqueous potash, and the alkaline liquid washed 
with ether, acidified with hydrochloric acid, and then extracted with 
ether, an oily product, probably a tricarboxylic acid, is obtained; 
when the latter is dissolved in ,concentrated sulphuric acid, water 
added to incipient turbidity, and the mixture boiled for some time, 
methylphewylsucciwic acid separates in crystals. 

Methylphenylsuccinic acid may be separated into two isomerides by 
fractional crystallisation from water ; the less soluble modification, 
which is formed in the larger quantity, melts at 192-193", a t  the 
same time losing water and forming the anhydride, whilst the more 
soluble modification melts at 170-171 ". 

When methylphenylsuccinic acid (m. p. 192-193") is slowly brought 
to a temperature of 120-130", water is eliminated, and on quickly 
raising the temperature to 310-320" the anhydride passes over as an 
oil. When the latter is boiled with water, it dissolves and methyl- 
phenylsuccinic acid (m. p. 192-193') separates on cooling, whilst t h e  
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acid (m. p. 170-171") is obtained from the filtrate. On the other 
hand, the acid (m. p. 170-171") is exclusively formed when the 
anhydride is exposed to the air. The electrical conductivities are as 
follows :- 

Methylphenylsuccinic acid (in. p. 170-171") k 0.0233. 
9 9  ,, (m. p. 192-193") k 0.0372. 

The strongly negative character of the phenyl group is exemplified 
in the much higher values obtained in the case of the abovs-described 
acids, compared with those obtained with the two dimethylsuccinic 
acids (Zeit. phySikaE. Chem., 5, 405). The question whether the 
anhydride exists in two stereo-isomeric modifications j s  still open. 

A .  R. L. 
Action of Urea on Sulphanilic Acid. By J. VILLE (Compt. 

rend., 112, $68-870) .-An intimate mixture of finely-powdered urea 
(1.5 mols.) and sulphanilic acid (1 mol.) becomes pasty at  105", begins 
to melt a t  about llo", but becomes solid again at  115-120". If 
heated for three or four hours a t  125", ammonia is evolved ; the pro- 
duct, after cooling, is dissolved in water, mixed with barium hydr- 
oxide, and allowed to remain in a vacuum over sulphuric acid for 
48 hours, in order to decompose the ammonium salt that has been 
formed. Excess of barium is removed by means of carbonic anhydr- 
ide, and the concentrated filtrate, when mixed with alcohol, yields a 
precipitate of the barium salt which can be purified by repeated solu- 
tion in water and precipitation by alcohol, and from which the acid 
is obtained by treatment with the calculated quantity of sulphuric 
acid. The filtered liquid is evaporated on a water-bat,h, and after- 
wards in a dry vacuum, when suZphaniZocarbamic acid, C7H8N2S Oq, 
separates in feathery, microscopic lamella?, very soluble in water, 
somewhat easily soluble in acids, but quite insoluble in ether, chloro- 
form, and benzene. It is strongly acid, decomposes carbonates, and 
forms crystallisable salts. The barium salt crystallises with 3 mols. 
HzO in monoclinic prisms, soluble in water, but insoluble in alcohol ; 
it becomes anhydrous at 95", and then has the composition 

Ba( GHPzS04)z- 
When the acid is heated in sealed tubes at  100" with excess of 

barium hydroxide solution, it yields ammonia, carbonic anhydride, and 
snlphanilic acid in equal molecular proportions. This decomposition 
and its mode of formation show that the acid has the constitution 
SO3H*CsHp*NH*CO*NH,. C. H. B. 

Nitrocymenesulphonic Acids. By G .  ERRERA (Gazzetta, 21, 
65-76) .-Nitro-a-cymenesulphonic acid (compare Abstr., 1890, 12S7), 
when perfectly pure, crystallises in pale-yellow needles free from any 
reddish tinge, and its aqueous solution is not reddened by light. The 
pure barium salt crystallisee in slender, silky, yellow needles con- 
taining 1 mol. HzO : the pure magnesiwm salt crystallises in bright- 
yellow tables containing 5 mols. I1,O ; the lead salt in bright-yellow 
needles containing 1 mol. H 2 0 ;  the zinc salt in large, pale-yellow, 
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rhombic tables containing 6 rnols. H20, and the calcium salt in yellow 
plates with 1 mol. H,O. 

The lead salt of amido-a-cymenesulphonic acid crystallises in red 
nodules with 4 mols. H,O. On diazotising this acid, diazo-a-cymene- 
sulphonic acid is formed, and separates in very slender needles. It i8 
decomposed by treatment with absolutc alcohol with the formation of 
Widman's ethoxy-a-cymenesulphonic acid. The barium salt of this 
acid is solubIe in water, and crystallises in silvery plates containing 
34 mols. H,O. The barium salt of chloro-a-cymenesnlphonic acid 
(Ahstr., 1890, 1287) crystallises in colourless, lustrous plates con- 
taining 3 mols. H20. 

The authors previously isolated (loc. cit.) from the mother liquors 
obtained in the preparation of barium nitrocymenesulphonat-e an 
abnormal magnesium salt crystallising with 6 mols. H20, but other- 
wise identical in composition with the normal salt. The barium salt 
corresponding to this modification crystallises with 5 mols. H20 ; the 
lead salt, (N 02*C6H3PrMe*S03)2Pb,5H20, crystallises in small, pale, 
yellowish needles ; the z i m  salt forms small needles containing 6 mols. 
H20 ; and the calcium salt almost colonrless needles with 9 mols. H20. 
These salts cannot be couverted into the corresponding normal nitro- 
cgmenesulphonates, with which they are probably isomeric. The 
acids derived from both series of salts, however, seem to yield the 
same amido-derivative. S. B. A. A. 

Unsaturated Sulphones. By R. OTTO (Bey., 24, 1510).-Un- 
saturated sulphones are readily obtained by the action of sodium 
benzenesulphinnte or paratolylsulphinate on ally1 chloride. PhenyZ- 
allylsulphone is an oil, but parntolyla.llylsutphone crystallises in splendid 
monosymmetric prisms or tablets, and melts at 52-53'. Both com- 
pounds readily combine with bromine, forming additive compounds. 

Certain Sulphone Derivatives and their Hydrolysis in Alka- 
line Solution. By W. AUTENKIETH (Bey . ,  24, 1512-1519).-1n 
continuation of the work done by Stuffer (this vol., p. 180) and by 
himself (this vol., p. 567), the author has prepared some new sulphone 
derivatives and examined their behaviour towards alkalis, and has 
also been able to confirm the statement of Stuffer that in hydrolysing 
ethylsulphonesulphonal all the sulphone groups are eliminated as 
ethylsnlphinic acid, no methylphenylsulphone being formed. 

EthylsulphonephenyZsulphonal, CMe(SO2Ph),*CH2*S0,Et, is obtained 
by carefully oxidising the phenylmercaptole of thioethylacetone (this 
vol., p. 567), and crystallises from alcohol or ethcr in small, lustrous 
needles, melts a t  138-139", is sparingly soluble in boiling water and 
in cold alcohol and ether, readily in chloroform. It is readily hydro- 
lyaed by decinormal potash solution, 2 mols. of benzenesulphinic acid 
and 1 mol. of ethjlsnlphinic acid being formed. 

In the author's previous paper, the preparation of the phenylmer- 
captole of thiophenylacetone was described. A much better yield of 
this compound is obtained by passing a slow current of hydrogen 
chloride into an ice-cold mixture of thiophenylacetone and phenyl- 
mercaptan, pouring the product after some hours into water, and re- 

H. G. C. 
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crystallising the precipitated compound from alcohol. No reaction 
takes place between this compound and potassium permanganate iu 
aqueous solution, but on addition of benzene, oxidation slowly takes 
place, ap- dipk eny lsu lp hone-P- t hiophe pz y lpropane, 

SPh*CMe( S02Ph)*CH2*S02Ph, 
being formed. The latter crystallises from alcohol in slender needles, 
melts at 156-157", and is sparingly soluble in ether and cold alcohol, 
readily in chloroform. On treatment with potash, it yields metbyl- 
phenylsulphone, phenylmercaptan, and benzenesulphinic acid. All 
attempts to convert the remaining thiophenyl group into a sulphone 
group were without success. The compound is also probably identical 
with that obtained by Otto and Riissing by the oxidation of phenyl- 
sulphoneacetonemercaptole (this vol., p. 568). 

From the results described in this and in previous papers, it appears 
t h a t  whilst the sulphones of the general formula C'R2(S02R), are 
stable towards alkalis, the addition of the groups SOoPh, S02Et, or of 
chlorine, has such an effect on the molecule t h a t  all three sulphone 
groups are eliminated by an alkali in the form of.  a sulphinic acid. 
Further, disulpbonesulphides of the formula 

CR( S02R) ( SR)*CHE,*SO,R 
behave towards alkalis in a similar manner to alkylene sulphones with 
adjacent sulphone groups, only one of these being eliminated as a 
sulyhinic acid. H. G. C .  

Action of Phenylhydrazine on Ethyl Chloromalonate. By 
R. BURMEISTER and A. MICHAELIS (Ber., 24, 1800--1802).-When 
ethyl chloromalonate (1 mol.) and phenylhydrnzine (3 mols.) are 
mixed together, separation of phenylhydrazine hydrochloride and 
slow evolution of nitrogen take place. After two days, the former is 
filtered off, the tiltrate extracted repeatedly with ether, and the ethereal 
solution washed several times with dilute hydrochloric acid. On 
evaporation, an oil is obtained which quickly solidifies, and after re- 
crystallisation from hot ether forms colourless needles, melts a t  90", 
and reduces Fehling's solution on boiling. I t  has the composition 
Cl,H14N,03, and combines directly with phen yl cyanate and phenyl- 
thiocarbimide, forming the crystalline additive compounds C,,H~,gN304 
and C1,HlgN303S. The former crystallises in colourless needles and 
melts at 158", whilst the latter forms transparent prisms and melts 
at 141". 

The original product of the reactiou dissolves readily in aqueous or 
alcoholic potash, and the former solution on addition of hydrochloric 
acid at  once yields a compound crystallising in glistening plates, 
which, after recrystallising from alcohol, melts at 192", and has the 
composition CgH8N202. It differs, therefore, from the first compound 
by containing the elements of alcohol less. 

The constitution of these substances is not yet finally settled, 
but the authors believe they are probably derivatives of an amido- 
dihydroindoxyle, CsH,< N(NH CH(o-,$> ) CH,. The compound melting 
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at 90" is probably C6H4<CII(OH)>CH*COOEt, N(NH2) and is formed in 
. I  

the following manner :- 

+ HCI + C2H6*OH. 

The carbonyl group of this compound is then reduced by the action 
of the third mol. of phenylhydrazine, nitrogen beiug simultaneously 
evolved. H. G. C. 

Synthesis of Indigotindisulphonic Acid (Indigocarmine). 
By B. HEYMANN (Ber., 24, 1476--1478).-1t has already been s1iow-u 
by Heumann (this vol., p. 75) that phenylgljcociiie may be converted 
into indigotin by fusion with caustic potash and oxidation of the re- 
sulting leuco-compound. Other dehydrating agents, such as sulph- 
uric acid and zinc chloride, do not Lave the same effect. The author 
finds, however, that i f ,  instead of concentrated sulphuric acid, fuming 
acid be employed, indigotindisulphonic acid is readily obtained. This 
may be shown on the small scale by gently warming phenylglycocine 
with fuming sulphuric acid in a test-tube, a yellow solution being 
obtained which when poured on to ice shows the characteristic colour 
of indigocarmine solution. 

On the large scale, the following method is adopted :-1 part of 
phenylglycocine is mixed with 10-20 parts of sand, and 20 times the 
quantity of sulphuric acid containing 80 per cent. of anhydride gradu- 
ally added, the temperature not being allowed to rise above 30". The 
yellow solution, on addition of ordinary concentrated sulphuric acid, 
evolves sulphuroiis anhydride, and assumes the deep blue colour of 
indigo; ice is then added, and the colouring matter precipitated by 
nddition of common salt. The yield of pure indigocarmine thus ob- 
tained is about, 60 per cent. of the phenylglycocine employed. 

The mechanism of the reaction is not yet clear; possibly the 
sulphonic acid of indoxyle sulphate is first formed, and on addition of 
sulphuric acid undergoes the following reaction :- 

Hydrobenzo'ins and their Anhydrides. By K. AUWERS (Ber., 
24, 1776--1783).-The author has repeated the experiments of 
Zincke (Abstr., 1880, 114), in the hope of obtaining again the 
substances prepared in small quantity by him, as these might possibly 
be isomerides of benzoin and benzile. This expectation has, how- 
ever, not been fulfilled, but a number of other observations have been 
made in the hydrobenzoh group, and are given in this paper. 

Concentrated nitric acid of sp. gr. 1.4 acts on both hydrobenzoi'ns 
at the ordinary temperature or even at  O", with formation of benzoin. 
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The oxidation takes place more slowly with tho iso-cornpound, and 
the product is also frequently oily for a short time, but crystallises 
eventually to a magmaof needles. If the mixture be slightly warmed, 
the oxidation product of isohydrobenzoh cannot be obtained crystal- 
line. The anhydrides are attacked in a similar manner at the ordinary 
temperature. A mixture of equal volumes of fuming nitric acid and 
acetic acid has the same effect as nitric acid alone, but a cold acetic 
acid solution of potassium dichromate or dilute potassium perman- 
ganate solution, like chromic anhydride, converts both compounds 
into benzaldehyde. 

Bromine acts on both hydrobenzoins in acetic acid solution at  100" 
with formation of benzile and smaller quantities of stilbene bromide. 
A somewhat similar reaction has been observed by Pechmann (Abstr., 
1890, 1222). Both compounds also unite directly with orthotolyl 
cyanate on heating at  100" under pressure, yielding additive com- 
pounds having the formula ( CHYh*O*CO*NH*C6H,Me)2. That obtained 
from hydi-obenzoin crystallises in colonrless needles melting a t  
233--234", and that from the iso-compound in small needles melting 
at 163". 

When stilbene bromide is heated with alcoholic potassium hydro- 
snlphide, the oily product obtained is stilbene, and not, as would be 
expected, bromostilbene or tolane (see also Forst and Zincke, t h i s  
Journal, 1876, ii, 634). 

I n  the preparation of the anhydrides by Zincke's method, diphenyl- 
acetaldehyde, CHPh,*CHO, is always obtained as a bye-product. 
On treatment with hydroxylamine, it yields dipheny Zacetaldoxime, 
CHPh,*CH:NOH, which forms slender, white needles and melts a t  
120". A small quantity of another substance containing nitrogen is 
also formed in the reaction, but the amount was insuecient to deter- 
mine whether it. was an isomeric oxime. 

The molecular weights of the anhydrides as determined by Baonlt's 
method agree with the double formula C28HN02, and these are, there- 
fore, in all probability ether-like compounds having the constitution 
?HPh*o'(?HPh 

The hydrobenzoin anhydride is best prepared by 
CH Ph.0.C HPh' 
gently warming hydrobenzoin wit'h half its weight of phosphoric an- 
hydride, adding water, and recrystallking the insoluble portion from 
alcohol. 

I n  order to obtain comparative molecular weights of other anhydr- 
ides, those of the dimethylsuccinic acids were examined by Raoult's 
method. In both cases the results agreed with the simple formula 
CS'ET,~,. H. G. C. 
Aldehyde-green. By W. v. MILLER and J. PLOCHL (Bey., 24, 

1700-1715).-Aldehyde-green was discovered by Cherpin in 1862, 
and was shown to  contain sulphiir by Hofmann (Ber., 3, 761), who 
ascribed to i t  a provisional formula, Lucius, however ( W i h t z  Dict., 
1, 234), states that i t  does not contain sulphur, as it is produced by 
the action of aldehyde on an acid solution of rosaniline, the function 
of the sodium thiosulphate subsequently used being merely t o  pre- 
cipitate the blue and violet dyes which are formed simultaneously. 
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ORGANIC 0 EEMISTRT. 1073, 
Aldehyde-blue, prepared by Gnttermsnn and Weichmann's method 

(Abstr., 1890, 503), is precipitated from its aqueous solution by 
sodium chloride, and when the filtrate bas a blue colonr this is due to 
the use of too little precipitant and not to the presence of a second 
blue dye, as stated by Gattermaun and Weichmann ; the green dye, 
however, which these chemists obtained from the same filtrate, exists 
ready formed, and separates, after a time, or more quickly when it is 
heated ; it is probably identical with the non-sulpburetted aldebyde- 
greeu (see below). Aldehyde-blue has the composition CslH3,N30,C12 ; 
it is not a quinaldine derivative, as stated by Gattermnnn and 
Weichmann (Zoc. cit.), but the hydrochloride of an anhydroaldolpara- 
rosaniline, OH-C( CsH,*N:CH*CH,*CHMe*OH), ; R similar blue dye is 
formed from isobutaldehgde and pararosaniline. 

When pararosaniline (50 grams), concentrated hydrochloric acid (200 
grams), and paraldehyde (100 grams) are heated together on the water- 
bath for three houre,ba brownish solution is formed ; this is diluted 
to 4 litres, saturated with hydrogen sulphide, and an excess of sulphur- 
ous acid added, when a resinous mass, together with sulphur, separates 
out. It is filtered, and the operation repeated ; on adding ammonia 
to the filtrate, a colourless base separates, which is spread on a porous 
tile, and then dried at  65" in a current of hydrogen ; it is soluble in 
acids, ether, alcohol, and benzene, and bas the composition C3,H2,N3 
+ $H,O; the yield is 35-44 grams. The compound is the leuco- 
base of a green dye, which latter is produced on treating it with 
lead peroxide in an acid solution, or with chloranil in an alcoholic 
solution ; it has the constitution C9NH6MeGH(C9NH7Me)2, and 
thus contains one quinaldine and two dihgdroquiualdine residues. 
When the base is dissolved in dilute hydrochloric acid and treated 
with nitrous acid, a resinous substance is formed, which is soluble in 
ether, but does n o t  yield the dye on oxidation. The monobenzoyl de- 
rivative is prepared by dissolving the base in benzene, gradually adding 
benzoic chloride, and shaking the mixture with aqueous soda; it is  
hydrolysed when heated at  120" with concentrated hydrochloric acid. 
When the base is dissolved in glacial acetic acid, and treated with 
bromine, a brown, amorphous substance is obtained ; this does not 
yield a dye on oxidation; when, however, it is treated with tin and 
hydrochloric acid, rt base giving a green dye on oxidation is formed, 
and when boiled with tin and hydrochloric acid, a base giving a blue 
dye on oxidation is obtained. That, the above-described leuco-base 
is not quite a homogeneous substance, is seen by the following :- 
When an ethereal solution of it is mixed with one of chloranil, a deep- 
blue colour is produced, and, later, flocks of a coppery lustre separate, 
whilst the green dye is obtained from the filtrate by evaporation ; the 
composition of these dyes could not be determined with certainty- 
When aldehyde-blue is heated at 70" with concentrated hydrochloric 
acid, and alcohol added, a green coloration is produced ; isobutaldehyde- 
blue gives no such coloration. The directions given by Lucius fo r  
the preparation of aldehyde-green are as follows :-Pararosaniline 
(8 grams) is dissolved in dilute sulpburic acid (20 grams of acid to 
30 grams of water), and heated at  50" with aldehyde (40 grams) 
until a drop of the mixture yields a greenish-blue colour with alcohol. 
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If instead of treating this solution, diluted to 14 litres, with hydrogen 
sulphide and sulphurous anhydride, as Lucins directs, sodium chloride 
is added, a blue dye is precipitated, and on adding sodium acetate to 
the filtrate from this, a green dye separates. The latter is air-dried, 
waslied with water, and twice dissolved in alcohol and reprecipitated 
with ether; it is then shaken with dilute ammonia, collected and 
washed, and after again dissolving in alcohol and reprecipitating with 
ether, it is dried in a current of hydrogen at 55”. It has the com- 
position represented by the formula 

C9NH,Me*C (OH) (C6H4*N:CH*CH2.CHMe*OH)2, 
and is the parent compound of ordinary aldehyde-green (see below), 
which it resembles, but is more fugitive towards light ; its production, 
therefore, explains Lucius’ observation that aidehyde- green does not 
contain sulphur. Aldol reacts with diamidotriphenylmethane, and a 
leuco-base, CHPh( C6H4.N:CH*CH,*CHMe.0H)2, is formed ; this, on 
oxidation, yields a green dye closely resembling that obtained by the 
preceding method. 

When pararosanilinc is dissolved in dilute sulphnric acid and heated 
with aldehyde (as above) at  50” for three hours, and the product is 
poured into hydrogen sulphide solution (3 litres) heated to go”, and 
sulphurouv acid (200 grams) added, the mixture being then boiled for 
some time, a blue dye separates on adding sodium chloride (300 grams); 
sodium acetate then precipitates aldehyde-green from the filtrate ; 
the latter has the constitution 

When the non-sulphuretted green, prepared from ordinary rosanil- 
ine and aldehyde, is boiled with a solution of sodium thiosulphate 
(Cherpin’s method), Usebe’s aldehyde-green is formed, and is isolated 
in  the same manner as the last-described colouring matter ; it has the 

/C6H4*N*yH*CH2*C HMe*OH 

\C6H,.N*CH.CH2* CHMe*OH 
I ?  constitution C9NH4Me2*C( 0 H)\ / 

A. R. L. 
A Closed Chain Analogue of Ethylene. By E. BAMBERGEK. 

and W. LODTER (Bey . ,  24, 1887--1888).-The authors come to the 
coiiclnsion that dihydronaphthylene is an analogue of ethylene. It 
combines with hypochlorous acid forming tetrahydronaphthylefie 

this yields a crystalline ammonizcm chlorhydrirz, C&L< 

derivative, C6H4< corresponding with choline 

hydrochloride. 
When tetrahydronaphthylene chlorhydrin is treated with alkalis, 

three isomerides of the formula C,oH,,O, a dihydyic alcohol, CloH1202, 
and naphthalene are formed according to  the conditions of the experi- 

CH,--C H2 
CH(OH)*bHCI; 

CHt-YH, 
CH( OH). CH*NMe,Cl’ 
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ment. The initial product, tetrahydronaphthylene oxide, C,,H,,:O, is 
a crystalline, comparatively easily volatile componnd, and is of 
especial interest as the first representative of closed r i n g  oxides. The 
strain which prevails within the molecule, and thereby the tendency 
to disrupt the uuion by means of oxygen of the two carbon atoms, 
causes it to combine with other radicles ; thus, when added to a solu- 
tion of ferric chloride, a precipitate of ferric oxide is produced, whilst 
the compound unites with the elemenhs of hydrogen chloride. Further 
details will be given later. 

Decomposition of some Diazo-compounds of Naphthalene 
with Alcohol. By W. R. ORNDORPF and F. L. KORTRIGHT (Amer. 
Chem. J., 13, 253-164) .-a-Diazonaphtltalene sulphate was prepared 
by. mixing a-naphthylamine (10 grams) with water and sulphuric 
acid (40 grams), and passing nitrous fumes into the cooled mixture 
as long as they were absorbed ; the liquid was filtered quickly, alcohol 
and ether added, and the mixture cooled in  ice and salt until the 
sulphate crystallised. The yield was 79 per cent. of the theoretical. 
The sulphate crystallises in light-yellow, flat needles, and explodes 
feebly at  115"; i t  dissolves easily in water, slightly in alcohol, and not a t  
all in ether ; it becomes green on exposure to light. When i t  was heated 
at 70-75" with alcohol, nitrogen was evolved, together with some 
aldehyde ; by subsequently distilling off the alcohol, then distilling 
the residue with steam, and further treating this distillate, naphtha- 
lene (40 per cent. of the diazonaphthalene sulphate taken) and 
a-ethoxynaphthalene (b. p. 277" at 748 mm. ; sp. gr. 1.0746 at  0°/4* ; 
23 per cent. of the sulphate taken) were obtained. The identity of 
the latter compound was confirmed by preparing it from a-naphthol, 
after Henriques' method (Annalen, 244, 72). When a-diazo- 
naphthalene sulphate is heated with water a t  80-go", nitrogen is 
evolved, whilst a colouring matter, some tar, and a-naphthol are 
formed. 

P-Diazonaphthalene sulphate is prepared similarly to the a-salt, 
but a large excess of sulphuric acid is necessary; the yield is 
74 per cent. of the theoretical. It forms flat, needle-shaped, yellow, 
hiaxial crystals, which can be obtained nearly white by recrystallisation, 
but become green, and finally brown on exposure to light ; it explodes 
feebly at  115". When decomposed by alcohol, it yields about 30 per 
cent. in the form of P-ethoxynaphthalene and 7 per cent. in the form 
of naphthalene, a small quantity of &naphthol being formed at  the 
same time. When i t  is heated with water, the same reaction takes 
place as in t.he case of the a-salt. The action of hydrochloric acid 
(40 per cent.) on P-diazonaphthalene sulphate a t  the ordinary 
temperature converts about 50 per cent. o f  the salt into P-chloro- 
naphthalene, a considerable quantity of &naphthol being also 
formed. 

p-Diazonaphthulene nitrate, obtained (53 per cent. of theoretical 
yield) by diazotising a well-cooled mixture of p-naphthylamine 
(10 grams), water, and nitric acid of sp. gr. 1.426 (10 grams), crystal- 
lises in flat, yellow needles, from a mixture of water, alcohol, and 
ether; i t  dissolves in water, but not in absolute alcohol or ether; i t  

A. R. L. 
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becomes red in light, and explodes at 100" or by percussion. When 
decomposed by alcohol, about '26 per cent. of it is conrerted into 
p-ethoxynaphthalene, and 7 per cent. into naphthalene, a small 
qnantit,y of nitro- and dinitro-naphthol being formed at  the same 
time. 

p-Ethoxynaphthalene melts at  37", not 33" (Schaeffer, Annulen, 152, 
287). 

The above results indicate that with the diazonaphthnlene com- 
pounds, when the diazo-group is in the a-position, the tendency is 
towards the introduction of hydrogen, resulting in the formation of 
naphthalene, when they are decomposed by alcohol ; but when the 
diazo-group is in the @-position, the tendency is towards the introduc- 
tion of the ethoxy-group, in place of the diazo-group, resulting in the 
formation of an ethoxynaphthalene (compare Remsen and others, 
Abstr., 1888, 268; 1889, 975). 

Orthoazo-compounds of a-Naphthol (0-Naphthaquinone 
'Hydmzones). By E. NOELTING and E. GRANDMOUGIN (Ber., 24, 
1597-1600) .-These compounds were prepared to compare thei 1- 
colours with those of the compounds of the para-series. 

ParasuZphophenylazo-a-nnphtho& OH.cloH6*N2'C6H4*SO~H [OH : N2 
= 1 : 2 ; SO,H: N, = 1 : 41, is obtained by shaking @-naphtha- 
quinone (1 mol.) suspended in acetic acid with a cold concentrated 
aqueous solution of sodium paraphenylhydrazinesulphonate (1 mol.) . 
A red precipitate of the sodium salt is obtained. The sodium salt is 
sparingly soluble in alcohol and cold water, easily in boiling water, 
and crystallises in beautiful red prisms. The free acid is obtained 
by adding hydrochloric acid to a solution of the sodium salt. I n  
an acid bath, the azo-compound dyes silk and wool a beautiful 
ponceau colour. It is a position isomeride of orange No. I. In 
general the orthohydroxyazo-dyes of a-naphthol are red ; the parazo- 
dyes are yellowish-brown. 

A. G. B. 

OH*C,J€6(So3H)oN2*Ph [I : 4 : 21 is a ponceau colour, 

OH*CloH,(S03H)*~2*Cl,,H7a [l : 4 : 21 

is an orseille red, OH*CK&( SOJ3)*N2*C10'Z17fl is a ponceaii. 
OH*c,,H6*N,*C,oH6.S0,H [ 1 : 21 (from @-naphthaquinone and the 
hydrazine of naphthionic acid) is a bluish orseille red, whilst the 
[l : 43 componnd (from diazonaphthionic acid and a-naphthol) is 
brown. 

a 

Orthopheny lazo- a-naphtholnzetacarboxy lic acid, 
OH*Ci"Hs*N2*C6H4*COOH [N2 : COOH = 1 : 31, 

is obtained by shaking P-naphthaquinone suspended in 10-15 times 
its weight of acetic acid with metahydrazinebenzoic acid suspended 
in water. It 
is insoluble in water, but soluble in alkaline hydroxides and barium 
hydroxide, and dissolves in concentrated sulphuric acid to a, reddish- 
brown liquid, which turns red on addition of a little water, and then 
precipitates the compound unchanged. It is insoluble in most 
solvents in the cold, and is purified by crystallisation from aniline ; 

It is necessary to use the pure hydrazinebenzoic acid. 
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from alcohol, itl crystallises i n  prisms, coagulates at 200°, and melts at 
260" with evolution of gas. It dyes silk and wool a bluish-red, and 
fibre mordanted with chromic oxide can be dyed with it. The acetate, 
OAc*CloH,*N2*CsH1*COOH, is obtained by boiling the above compound 
with acetic anhydride and sodium acetate in a reflux apparatus, It 
is easily soluble in alcohol, sparingly in benzene and acetic acid, 
crystallises from benzene in yellowish-orange crystalline masses, melts 
a t  210°, and gives a red solution with concentrated sulphuric acid. 

The isomeric para-compound [OH : N2 = 1 : 41 is obtained by the 
action of dinzotised amidobenzoic acid on a-naphthol. It is a black 
powder with a green, metallic lustre, dissolves easily with a brown 
colour in alcohol and aniline, and is insoluble in benzene. With con- 
centrated sulphuric acid, i t  gives a bluish-violet coloration, which, on 
addition of water, changes to red. I t  imparts a brown colour to silk 
and wool in an acid bath and to cotton mordanted with chromic oxide 
in  a neutral bath. E. C .  R. 

Molecular Change in the Formation of Disazo-compounds of 
%-Naphthol. By E. NOELTING and E. GRANDMOUGIN (Ber., 24, 
1601-1605) .-In attempting to compare the disazo- compounds formed 
from the naphthaqninoue hydrazone of metamidobenzoic acid and 
pnramidobenzenesulphonic acid with diazobenzene with those from 
phenylazo-a-naphthol and the diazo-compound of amidobenzoic acid 
and sulphanilic acid respectively, a curious intramolecular change 
was observed to take place in the case of the latter reaction, and 
instead of the normal prodncts, there were obtained phenyldisazo- 
a-naphthol, 0H*ClnH5(N2Ph), [l : '2 : 41, together with disazo-a- 
naphthol-metamidobenzoic acid, ~ ~ ~ ~ l o ~ , ( ~ 2 ~ ~ 6 ~ 4 ~ ~ ~ ~ ~ ) ,  [ 1 : 2 : 41, 
and disazo-a-naphthol-sulphanilic acid, OH*C,oHT,(N,*C,E3i,*S0,H), 
[l : 2 : 43, respectively. 

Diazobenzene Chloride and p-Naphtl~nquiitonehydrazonebeszzoic Acid. 
-Diazobenzene cbloride (1 mol.) is added to an alkaline solution of 
P-naphthaquinonehydrazonebenzoic acid (1 mol.), and the combina- 
tion completed by heating on the water-bath. The product is pre- 
cipitated with acid and crystallised from aniline and then from 
alcohol. It is sparingly soluble in the ordinary solvents, crystallises 
in very minute needles, blackens at  200°, and decomposes at 245-246". 
AnalysirJ gave results corresponding with the formula 

N2Ph*C&(OH)*N,*C,H,.COOH [= 4 : 1 : 21. 
It is only it feeble acid, dissolves in warm alkalis and baryta-water, 
but precipitates on cooling, has only faint tinctorial powers, and 
yields a green solution with concentrated sulphuric acid. The acetate 
crystallises from benzene in slender, yellow needles, darkens a t  200°, 
and decomposes a t  229-230". 

Diazobenzene ChloricEe a.nd @Naphtha puinone h y drazonesudp hanilio 
Acid.-The reaction takes place in the same way as the above. The 
sodium salt of the disazo-compound is obtained as a gelatinous pre- 
cipitate. The free acid, N2Ph*C10EZ,(OH)*N2*CsHI,*S03H [ = 4 : 1 : 21, 
is a brownish-red powder, sparingly soluble i n  cold water, easily i n  
hot water, It dyes silk and wool i n  acid bath a garnet-brown shade. 
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Diazosulphanilicic Acid and Phenylazo-a-naphthol.- Phenyl pzo-a- 
naphthol is obtained by the action of diazobenzene chloride (1 rnol.) 
on a solution of a-naphthol (1 mol.) in sodium hydroxide (2 mols.). 
A t  the same time, an appreciable quantity of the disazo-compound is 
formed. The phenylazo-a-naphthol is precipitated from the alkaline 
solution, dissolved in barium hydroxide, again precipitated, and 
crystallised from alcohol or acetic acid. It melts a t  206". When 
diazosulphanilic acid (1 mol.) is mixed with benzeneazo-a-naphthol 
(1 rnol.) and sodium hydroxide (2 mols.) and the combination corn- 
pleted on the water-bath, a large quantity of the snbstance remains 
undissolved, and the alkaline solution becomes dark reddish-brown. 
The undissolved compound was identified as benzenedisazo-a-naphthol. 
The a1 kaline liquid contained the disulphonic acid of benzenedisazo- 
a-naphthol. This latter is not precipitated by acids, so thak it was 
not obtained in the pure state; but a preparation obtained by the 
action of 2 mols. of diazobenzenesulphonic acid on a-naphthol seemed 
to be identical with it. 

Metadiazobanzoic Acid and Phenylazo-a-Naphthol.-The combination 
of the two compounds takes place easily ; the product of the reaction 
is a mixture of phenyldisazonaphfhol and disazonaphtholpheny lcarb- 
oxylic acid. To separate these C O I I I ~ O U ~ ~ S ,  the mixture is acidified 
and the dry precipitate extracted with chloroform. Benzenedisazo-a- 
naphthol is dissolved. The undissolved residue dissolves easily in 
alcohol, but could not be obtained crystalline. It is purified by 
solution in soda and reprecipitation with acid, and is so obtained as 
a reddish-black powder which blackens a t  250' and decomposes a t  
264ro. It was similar in all respects to the compound obtained by 
the action of diazobeneoic acid (2 mols.) on a-naphthol. 

Constitution of the Hydrazone of P-Naphthaquinone. By 
E. NOELTING and E. GRANDNOUGIN (Ber., 24, 1592--1597).-The 
authors have obtaiued results which tend to show that phenylazo- 
p-naphthol and the isomeric hydrazone of P-naphthaquinone are azo- 
compounds and not hydrazones. 

P-Naphthaquinone phenylhydrazone is obtained as described by 
Zincke and Bindewald (Ber., 17, 3026). The yield is small, owing 
to the oxidising action of the P-naphthaquinone on the hydrazine ; 
which latter is converted into benzene, whilst the quinone is converted 
into dinrtphthyldiquinol. The phenylhydrazone melts a t  138", sub- 
limes, like phenylazo-&naphthol, in beautiful, orange-red needles 
with a green, metallic lustre, and is insoluble in cold alkali, but 
dissolves in the hot solvent and separates out unchanged on cooling. 
The sodium salt is obtained by dissolving the hydrazone in a methyl 
or ethyl alcoholic solution containing the theoretical quantity of 
sodium. The formula of the sodium salt is ONa*C,,H,*N,*Ph, since, 
on reduction of the ethyl salt obtained from it, aniline is formed and 
not ethylaniline. 

Phenyldisazo-a-naphthol is obtained by adding a solution of diazo- 
benzene chloride to an ice-cold solution prepared by dissolving twice 
the theoretical quantity of Eodium in alcohol and adding the hydr- 
azone. The mixture is allowed to remain over night and the product 

E. C. R. 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

18
91

. D
ow

nl
oa

de
d 

on
 3

1/
10

/2
01

4 
20

:4
2:

43
. 

View Article Online

http://dx.doi.org/10.1039/ca8916000996


ORGANIC CHE:MISTRY. 1077 

filtered, dissolved in hot chloroform, and the solution mixed with 
absolute alcohol. I t  crystallises on cooling in slender, brown needles 
with a green lustre,. melts at  193", dissolves very sparingly in hot 
alkalis, easily in alcoholic sodium ethoxide, but is precipitated on 
addition of water. It is identical with the product obtained by 
Krohn by the action of diazobenzene chloride (2 mols.) on a-naphthol 
(Ber., 21, 3240). The acetate, 0Ac*C,,H,(N2Ph),, is obtained by 
heating the disazo=compound with acetic anhydride and sodium 
acetate in a reflux apparatns until the colour changes from red to 
yellow. It crystallises from alcohol in beautiful, brown? prismatic 
needles, melts at  159-160", decomposes at 200", and dissolves in  
concentrated sulphuric acid with a green coloration. The ethyl salt, 
OEt*C,,,H5(N2Ph),, is obtained by adding an excess of ethyl iodide to 
it solution of the diazo-compound in the theoretical quantity of sodium 
ethoxide, and allowing the mixture to remain three weeks in the cold. 
It crystallises from alcohol in tufts of reddish-brown needles, and 
melts at 121". The methyl salt crystallises in blue-black needles 
with a metallic lustre, and melts at 123". 

It was not possible to  obtain a hydrazoneoxime by the action of 
hydroxylamine or its salts on the @-nsphthaquinone hydrasone. 

E. C. R. 
Nitro-derivatives of Alizarin and Purpurin. By R. BRASCH 

(Ber., 24, 1610-1619).-DiacetyZ-a-n~troaZizarin is obtained by 
cautiously adding diacetylalizarin (1 part) to colourless nitric acid 
(2 parts ; sp. gr. = 1.5) cooled with ice and salt, so that the tempera- 
ture does not rise above zero ; 1 part more of nitric acid is then added, 
and as soon as the product no longer gives the alizarin spectrum, the 
mixture is poured into iced water. It crystallises from acetic acid in 
beautiful, bright-yellow needles, melts at 194-195.5" (uncorr.), and 
is easily hydrolysed by cold soda solution. 

a-Nitroalizarin obtained by hydrolysis of the acetyl compound, 
crystallises from acetic acid in brownish-yellow, prismatic needles, and 
melts at  289" (uncorr.). The absorption spectra of a-nitroalizarin is 
very like that of alizarin. 

a-Amidoalizaria is obtained by reducing the nitro-compound sus- 
pended i n  dilute ammonia with hydrogen sulphide. The amido- 
compound is precipitated with hydrochloric acid, dried, and freed 
from sulphur by extraction with carbon bisulphids. It is sparingly 
soluble in most solvents, and crystallises from acetic acid in dark- 
b r o m  scales with a yellowish-green, metallic lustre. When treated 
with excess of nitrous acid, it is not completely converted into a 
diazo-cornpound, and on warming the diazotised mixture, purpurin is 
formed. If, however, the diazotised mixture be saturated with alkali 
and then warmed and extracted with ether, alizarin is obtained. 
$-Arnidoalizarin on diazotisation did not yield a trace of purpurin, 
but only alizarin, which is contrary to the statement OE Auerbach 
(Dcts Anthracene, 1880, p. 152). 

Strecker (Zeit. Chem., 4, 264) has sh6wn that whenalizarin is 
treated with fuming nitric acid, at first an unstable compound is 
formed, which, in the presence of water, is easily converted into 
nitroalizarin. This unstable compound is also obtained from pur- 
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purin by the action of fuming nitric acid, and has the same percen- 
tage composition as nitrohydroxyalizarin. The ant hor  names this 
nnsta.ble compound pseudonitropurpnrin and the nitro hydroxyalizarin 
nitropnrpurin. 

Pseudonitropurprin is obtained by mixing alizarin with fuming 
nitric acid 80 as to form a thin paste, and allowing the mixture to 
remain until no alizarin can be detected with the spectroscope. The 
mixture is poured on to ice, diluted with water, filtered, and washcd 
with iced water. The yellow compound begins to dissolve as 
soon as  all the acid is washed out, and decomposes into nitropurpurin. 

It is purified by drying in thin layers i n  a vacuum and extracting 
the nitropurpnrin with absolute ether. It is a bright-yellow mass, 
which is stable when pure and dry, is converted into nitropurpurin 
when heated with water, and dissolves in cold soda solution to a 
brownish-yellow solution, which goes red on warming, owing to the 
formation of nitropurpnrin. In concentrated sodium hydroxide it, is 
fairly stable, but turns red at once on the addition of water. The 
author gives two probable formulae for this compound, 

Nitropurpurin [(OH), : NO, : OH = 1 : 2 : 3 : 41 is obtained 
from pseudonitropnrpurin by boiling with water or alkali. It is very 
like purpurin, gives the same colours with chromium, iron, and 
alumina, mordante, and dissolves in sulphuric acid with a yellowish- 
red ; purpurin gives a carmine-red. If purpurin is cautiously added 
to a large quantity of well-cooled fuming nitric acid, a yellowish- 
browu compound is deposited which is identical with pseudonitropur- 
purin and is easily converted into nitropurpurin. &Nitroalizarin 
[(OH),NO, = 1 : 2 : 31, when treated with '7 parts of nitric acid 
(1.5) at the ordinary temperature, yields the same intermediate 
compound and then nitropurpurin. The same nitropurpurin is 
also obtained by the action of nitric acid on a-nitropurpuria 
[(OH)2N02= 1 : 2 : 41. 

Amidopwpurist is obtained by reduction of the nitro-compound 
with ammoninm sulpbide. It is very sparingly soluble in most 
solvents, dissolves in concentrated sulphuric acid with a reddish- 
yellow, and gives blackish colours with iron and chromium mordants,. 
red with alumina mordants. E. C. R. 

Terpenes and Camphors. By 0. WALLACII (Bw., 24, 1525- 
1579).-The paper contains an account of the most important results 
ohtained up t o  the present time. 

The terpene-like hydrocarbons can be divided according to their 
empirical formulae into three classes :-( 1) Hemiterpenes or pentenes, 
C,H8. (2) Terpenes, ClOH16. (3) Polyterpenes, (C5H,).. The terpenes 
a t  higher temperatures split up into unsaturated hydrocarbons of the 
series C5HR, whose best known representative is isoprene. Isoprene 
can undergo polymerisation into ClOHlG, and a further polymerisation 
into C15HU,CZOH32, &c. Ordinary terpene is also polymerisable into 
such polyterpenes. 

At present the The present paper deals with the terpenes CloHls. 
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following terpenes are known :--(l) Pinene, (2) camphene, (3) fen- 
chene, (4 j limonene, (5) dipentene, (6) sylvestrene, ( 7) phellandrene, 
(8) terpinene, (9) terpinolene. Pirzene forms the main constituent of 
ordinary turpentine oil, occurs as an essential ingredient of the 
ethereal oils of most pines, and in greater or smaller quantity in many 
other ethereal oils. Caiwphene ik  important on account of its near 
relation to camphor. It is obtained from camphor through borneol 
or from pinene. Felzchene is 
closely related to camphene, and is obtained in a similar way from 
fenchone, a compound isomeric with camphor. Limonene, ono of the 
most widely diffused terpenes, occurs in the ethereal oils of the 
dtxrantiacew, in orange-peel oil, in oil of lemons, bergamot, cummin, 
dill, oil o€ Erigeron canadense, and in the oil of fir needles. Dipentene 
is closely related to limonene. It is formed from limonene and pinene 
by the action of heat or of acids, and occurs in oil of camphor and 
elemi, in Russian and Swedish turpentine, and is formed together with 
isoprene by the dry distillation of caoutchouc, and as a bye-product in 
the formation of cineole, terpene hydrate, and terpineole. Sylvestrene 
occurs in Russian and Swedish turpentine. PMZnndrene occurs in 
the oils of bitter fennel and water fennel, elemi, and eucalyptns. Terp- 
inene is a product of the molecular change of other terpenes. It occurs 
naturally in oil of cardamom. 

The terpenes exist in physically different moditications. Thus the 
pinene from American turpentine is dextro-rotatory, that from French 
turpentine Isevo-rotatory. By the action of mineral acids or by heat, 
the optically-active terpenes are rendered optically inactive. The 
inactive modifications are obtained by mixing equal proportions of 
the optical antipodes. Active terpenes as a rule give active deriva- 
tives. The inactive pinene, camphene, and phellandrene compounds 
are indistinguishable, except as regards optical properties, from the 
corresponding active compounds. The inactive modification of limon- 
ene is quite different from the active modification, and was taken for 
a distinct compound and called dipentene. Dipentene, however, 
stands in the same relation to  dextro- and laevo-limonene as racemic 
acid does to dextro- and lsevo-tai*taric acids. Sylrestrene is only 
known in the destro-modification ; and fenchene, terpinene, and ter- 
pinolene in the inactive modifications. Camphene is the only terpene 
which is solid; it melts at 50". Pinene, camphene, and fenchene 
boil a t  160°, and have a high specific gravity (about 0.86). Limonene, 
dipentene, and sylvestrene boil at 175", and have a low specific gravity 
(about 0.846 at  20°). Those terpenes which from chemical considera- 
tions are held to contain one ethylene bond, and those containing two 
ethylene bonds, show amongst one another a concordant molecular 
refraction. 

The terpenes are unsaturated compounds, and differ in their capa- 
city for combining with halogen hydrides. If dry hydrogen chloride 
be led into dry pinene, a molecule of the gas is added, and a 
saturated compound, pinene hydrochloride, is obtained, wbich melts 
a t  125" and boils a t  207-208". Camphene in like manner unites 
with 1 mol. of hydrogen chloride to form camphene hydrochloride, 
which resembles pinene hydrochloride. It, however, easily loses 

I t  does not appear to occur in nature. 

Terpinolene is only slightly known. 

4 c ' L  
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hydrogen chloride with formation of camphene, whereas pinenc 
hydrochloride loses hydrogen chloride with difficulty, and then 
yields camphene and not pinene. Dry limonene, when treated with dry 
hydrogen chloride, yields a liquid hydrochloride, ClnH16,HCI, which is 
not, however, saturated, and takes up moist hydrogen chloride to form 
the dihydrochloride CIoH1,2HCI. Dipentene and sylvestreiie behave 
like limonene towards hydrogen chloride. 

The bromo-additive compounds are also important as a means of 
characterising the terpenes. Pinene unites with 1 mol. of brom- 
ine, and yields a saturated dibromide, C,oHl,Br2 (m. p. 169-170"). 
A bromine additive compound of camphene is not known. The com- 
pound CloHl,Brz, from fenchene, is liquid. Limonene, dipentene, 
sylvestrerre, terpinolene unite with 4 abms of bromine to form com- 
pounds of tbe formula C,,Hl,Br4. These bromides melt at  104-105°, 
124-125", 135", and 116" respectively. From the above results, it is 
seen that two terpene groups exist. The members of one contain 
one ethylene bond, and give saturated compounds with 1 mol. of 
halogen and halogen hydride ; the members of the second contain 
two ethylene bonds, and combine with 1 mol. of halogen hydride 
to form unsaturated compounds, and with 2 mols. of halogen or 
halogen hydride to form saturated compounda. 

Well characterised compounds are obtained by the action of the 
oxides of nitrogen and their derivatives on the terpenes. Phellandrene 
combines with nitrogen trioxide, N203, t o  yield phellandrene nitrite, 
CloH,,Nz03 (m. p. 102"). Terpinene combines in a similar way with 
nitrous acid, and yields terpinene nitrosite, CLoH16N203, which crystal- 
lises in transparent, monosymmetric prisms and melts a t  155". The 
other terpenes do not give crystalline compounds with N203, but they 
yield important compounds with nitrosyl chloride, NOCI. These com- 
pounds are best prepared by adding ethyl nitrite or amyl nitrite to an 
acetic or alcoholic solution of the terpene, and passing hydrogen chlor- 
ide into the well-cooled mixture. The compoands have the formula 
CloHleCl*NO, and correspond with terpinene nitrosite, 

If the terpene be mixed with alkyl nitrite and nitric acid, instead of 
alk yl nitrite and hydrogen chloride, then an analogous nitrosate, 
NO*CloH,,*ON02, is formed. The unsaturated hydrochlorides of the 
terpenes with two ethylene bonds easily form nitrochlorides and nitros- 
ates of the composition CloH,s*CINO,HCl and C,oH,,*CINO,HONOz. 
These compounds are not all very stable, and are decomposed when 
warmed. When treated with organic bases they are easily converted 
into nitrolamines, NO*CloH16*NHR. Such bases have been ob- 
tained from pinene, limonene, dipentene, sylvestrene, and terpinene ; 
they are well crystallised and stable compounds, and give sharp 
melting points. When hydrochloric acid is withdrawn from the 
nitrosochlorides, nitroso- compounds of the formula CloH15N0 are ob- 
tained which crystallise well. A table is given summarising the 
properties of the terpenes and their derivatives. The remainder of 
the paper deals with the constitution of the terpenes. The terpenes 
are convertible into one another, as is shown by the following table. 

NO*CloH,,*ONO. 
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Pinene is distinguished by the readiness with which i t  is converted 
into other terpenes. The author puts forward the formula 

CHMe2 

CH 
i 

for pinene, and maintains that it explains most of its reactions. The 
assumption of the existence of a diagonal bond is necessary, and obtains 
support from the fact that pincne hydrochloride by loss of hydro- 
chloric acid yields a hydrocarbon, which by addition of hydrogen 
chloride is not again converted into pinene hydrochloride, and that. 
pinene hydrochloride loses HC1 with greater difficulty than its isomer- 
ides cam phene, limonene, and dipen tene hydrochlorides. When heated 
to a high temperature, pineue, which contains only one ethylene bond, 
is converted into dipentene, which contains two ethylene bonds. In 
the presence of dilute acids, it is converted into compounds which 
must be considered as derivatives of dipentene, and are obtainable 
from dipentene directly. Pinene, when treated with moist hydrogen 
chloride, does not yield pinene hydrochloride, but dipentene hydro- 
chloride ; with dilute nitric acid, it, yields terpine. Dry reagents first 
break the ethylene bond in pinene, as is seen in the formation of 
pinene hydrochloride by the action of dry hydrogen chloride. When 
treated with moist acids, it not only yields dipentene derivatives but 
also terpinene, terpinolene, terpineole, and cineole. These compounds 
are, however, formed by a secondary reaction from terpine, C'loEmOz, 
or terpine hydrate, C10H2002 + H20. The formation of these com- 
pounds is then explained by giving to terpine the formula 

OH*CMe <CH2*CH2 CH,*CH, > C (OH) *CHMe2. 

Pinene.-The formula, of pinene given above explains its most im- 
portant reactions, its conversion into dipentene, terpineole, terpine 
hydrate, and cineole, and the splitting of the molecule to give isopsene. 
That pinene contains only one ethylene bond follows from the satu- 
rated nature of the hydrochloride, hydrobromide, and the dibromide. 
The molecular refraction also agrees with this supposition. Pinene 
nitrosochloride is also a, saturated compound. Two formula are 
possible, containing the groupings- 
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-CHC1 -CH*NO 
\CMe*NO and ,>CMeCl. 

-CH 
\/ 

-CH 
I. 11. 

The author is inclined to consider formula I as most probable, from 
a consideration of its reactions. It is distinguished by its great 
stability, relatively to the other terpene nitrosochlorides. With fatty 
bases, it yields a nitrolamine ; with aromatic bases, no such reaction 
takes place, but inactive pinene is produced with the formation of 
amidoazo-compounds. By this reaction i t  is possible to prepare 
chemically pure pinene. With inorganic bases, a different reaction 
takes place ; thus alcoholic potash eliminates hydrogen chloride 
and nitrosopinene, CloH,,NO, is formed. The latter differs from the 
analogous isomeric ni troso-compounds of other terpenes. Thus nitroso- 
limonene when warmed with dilute acid yields hydroxylamine and 
carvole, CloH140, whilst nitrosopinene is not attacked by acids ; it can 
even be warmed with concentrated sulphuric acid, and on addition of 
water is precipitated unchanged. This difference is explained if the 
isomeric compounds contain the group =KOH combined directly with 
a carbon atom, whilst nitrosopinene contains the group -N:O. If 
the above formula be accepted for pinene nitrosochloride, one must 
assume that in the production of nitrosopinene the chlorine atom goes 
out with the para-hydrogen atom. Two formule are then possible 
for nitrosopinene, of which the author favours one with two diagonal 
bonds. When nitrosopinene is reduced with zinc and acetic acid, i t  
+Ids pinylamine, CloH15.NH,. If pinylamine hydrochloride is heated 
above its melting point, it decomposes into ammonium chloride and 
cymene. A similar decomposition takes place in the case of pinene di- 
bromide, which, on heating, also yields prtrakopropylrnethylbenzeiie. 
In  the bye-products obtained in the formation of pinene nitrosochloride, 
pinole, CloHTlsO, is found. The latter yields a series of well-charactci*ised 
derivatives of which the mostimportant is pinole hydrate, CloH160,HOH 
(m. p. 131"). Pinole hydrate is converted by dilute acids into pinole, 
and is identical with the compound obtained by the oxidation of' moist 
turpentine under the influence of suulight. Pinole, when oxidised with 
potassium permanenate, yields terebic acid, C,H,o04 ; pinole hydrate 
and pinole glycol, however, yield terpenylic acid, C8H1201, that is, those 
two acids are obtained whlch are formed by the direct oxidation of 
p inene. 

Cumphene and Fenchelze.-The constitution of camphene depends 
closely on that of camphor. Camphor is easily converted into cam- 
phene, either by reduction to borneol and elimination of the elements 
of water, or by converting the borneol into bornyl chloride and elimi- 
nating hydrogen chloride. The behaviour of camphor is best 
explained by the formula proposed by Bredt, and campbene would 
then have an analogous formula. This formula, although it explains 
the behaviour of camphene, does not so easily explain its formation 
from pinene hydrochloride. 

This 
compound is called fenchone, and is isomeric with camphor, and, 

In many f e n d  oils a liquid, camphor-like substance occurs. 
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moreover, undergoes the same characteristic reactions (compare 
p. 1086). It yields a well-crystallised oxime, CloH,,:NOH, which 
behaves like camphoroxime towards dilute acids. It gives a 
nitrile-like compound, C0HI5*CN, an isoamide, C,H,,*CONH,, a base, 
C9H15*CRZ*NH2, and an acid, CgHl5*COOH, which are like the corre- 
sponding compounds from camphoroxime, and are isomeric with 
them. Fenchone, on reduction, yields fenchyl alcohol, and from this 
one obtains fenchyl chloride and fenchene, CloHI6. These compounds 
are isomeric with borneol, bornyl chloride, and camphene. A table 
is given containing all the known compounds of camphene and fen- 
chene. In general properties fenchene also resembles camphene , 
namely, in smell, high specific gravity, molecular refraction, and 
boiling point; it is, however, a liquid, whilst camphene is a solid. 
Fenchone, on oxidation with potassium permanganate, yields dimethyl- 
malonic acid, CMe,(COOH),, and acetic acid, but not camphoric acid. 
The formation of dimethylmalonic acid points to the presence in 
fenchene of the grouping CMe2<C., whilst camphor contains the c* 
isopropyl group and the grouping CHMe2*C<C,* C* 

Limonene and Dipentene.-These two hydrocarbons probably have 
the same chemical stracture, dipentene being the racemic modi- 
fication of lsvo- and dextro-limonene. Limonene combines easily 
with nitrosyl chloride ; two compounds, a- and /J-nitrosochlorides, are 
formed from both lsevo- and dextro-limonene, so that four isomeric 
limonene nitrosochlorides exist. The &compounds have a somewhat 
Rrnaller rotatory power than the 2-compounds. The author thinks 
these two modifications are identical as regards structure, and that 
the difference is due to polymerisation. Dextro- and laevo-limonene 
a-nitrosochloridea each yield t w o  isomeric nitrolamines, of which two 
have the same melting point but are of opposite rotatory power. If  
two of these optical antipodes be recrystallised together in equal pro- 
portions, an inactive dipeiitene derivative is obtained. Limonene, 
from its behaviour towards halogens and halogen hydrides, has cer- 
tainly two ethylene bonds. Goldschmidt has shown that carvoxime is 
identical with nitrosolimonene, and hence limonene may be considered 
t.0 be hydrocymene. However, dipentene dihydrobromide (m. p. 64') 
can be converted into a tribromide, C,H,,Br, (m. p. 1 l O O ) .  The latter, 
when boiled with alcoholic potash, is converted into an unsaturated 
compound, Cl0HI4, isomeric with cymene, which unites with brom- 
ine to form a well-charwterised tetrabromide melting at  154O. 
Formulae are given as far as possible in accordance with the above 
results. The three compounds terpineole, terpine, and cineole show 
the relation between pinene and limonene and dipentene. Terpine, 
Cl0HmO2, which crystallises with 1 mol. of water to form terpine 
hydrate, has already had a formula assigned t o  it which explains 
its reactions. Terpineole and terpine hydrate are closely related 
to limonene and dipentene hydrochloride and to dipentene dihydro- 
chloride, since when dipentene dihydrochloride is allowed to remain 
in contact with water, terpine hydrate is formed. 

Cineole, CloHlaO, occurs in many ethereal oils. It gives character- 
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istic additive compounds with bromine, iodine, hydrogen chloride, and 
hydrogen bromide. By the action of dehydrating agents, it is con- 
verted into dipentene. On oxidation with potassium permanganate, 
it is converted into cineolic acid, which easily passes into its 
anhydride. When the lat,ter is distilled, it loses C O ,  and CO,  and 
yields a compound CeH140, which is easily converted into dih dro- 
metaxylene. Cineole can be obtained from terpine hydrate a n i  ter- 
pineole. The following formulae are given showing the relation of the 
above compounds :- 

C3H7 CaH7 C3Hi 
I I 

C 
I 
C C 

H2C / I \  OH CH2 €€&’I ‘&IZ HZC ‘COOH 

H2C CH2 H2c, 1 ,COOH 
! O l  9 1 0  

c: c: 
H 2 C O H d H 2  I ’ 

\A/ \ \ I /  
n;le Me Me 

Terpine. Cineol e .  Cineolic Acid. 

Nothing is knonn about the constitution of syhestrene.  In its 
physical and chemical properties it most closely resembles dextro- 
limonene. It contains two ethylene bonds. TerpinoZene also contains 
two ethylene bonds, and probably only differs from dipentene in the 
relative position of these bonds. 

Terpinene and p7~eEZandrene both con1 bine with nitrogen trioxide to 
form compounds of the formula CloHJV,03. The two compounds so 
obtained are, however, quite different. Terpinene nitrosite, when 
treated with fatty bases or ammonia, yields well-characterised nitrol- 
amines. Both terpinene nitrosite and the nitrolamines behave in some 
cases as if ihey contained the group -NO ; in other reactions they 
behave as if they containcd the group ZXOH. Phellandrene nitrite 
is a somewhat unstable compound, and is not capable of yielding nitxol- 
amines. On reduction, it yields a diamine which points to the constitu- 
tion C,oH,6<N02. The isomeric relation of terpinene and phellandrene 
to one another and to other terpenes has not been determined. Terpin- 
cne has probably an ethylene bond in the side chain. Phellandrene, 
which is easily convertible into cymene, is possibly a fatty compound. 

The author draws attention to the similarity of some indene com- 
E. c. n. 

Presence of Ethylene Linkages in Terpenes. By G. WAGNER 
(Ber . ,  24, 1682--1684).-The paper is a reply to Markovnikoff’s 
criticism (Btr. ,  24, 67) of a previous paper by the author. 

Terebenthene. By R. VARET (Compt. r e d ,  112, 732-734) .- 
When anhydrous aluminium chloride is added to terebenthene, there 
is a slight development of heat, but no further change, even after 
seyeral hours. If, however, the mixture is heated, or a few drops of 
benzene is added, there is a very violent reaction, with formation of 

NO 

pounds to the terpenes. 
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tarry products containing cymene and toluene. If the terehenthene 
is dissolved in 3 vols. of carbon bisulphide, and aluminium chloride 
is added gradually to the cooled liquid, the reaction is still energetic, 
and a blood-red solid is obtained, consisting chiefly of metntereb- 
enthene and tetraterebenthene, with smaller quanttities of cymene, 
colopheae, and other hydrocarbons. It follows that the action of 
nluminium chloride on terebenthene is similar to that of antimony 
chloride. 

When terebenthene is added gradually to a solution of bromine in 
3 vols. of carbon bisulphide holding aluminium chloride in suspen- 
sion and cooled below O", them is an energetic reactioD with erolu- 
tion of hydrogen bromide. After 136 parts of terebenthene have been 
added for every 800 parts of bromine, the liquid is allowed to remain 
until evolution of hydrogen bromide ceases, m-d is then treated with 
water and sodium hydroxide solution, and distilled. A small quantity 
of isopropyl bromide is obtained, but the product consists of heavy, 
tarry compounds, formed by the action of the bromine on the products 
of the polymerisation of the terebenthene. Terebenthene, when 
treated with bromine and alnminium chloride, does not, like cymene, 
split up into isopropyl bromide and a bromine derivative of toluene. 
The small quantity of isopropyl bromide obtaincd results from the 
action of the bromine on the cymene formed during the polymerisa- 
tion of the terebenthene. C. H. B. 

Terpene in the Oil from Compressed Gas. By A. ETARD 
and P. LAMBERT (Conipt. rend., 112, 945-947) .-In the compression 
of the gas obtained by the pyrogenic decomposition of heavy paraffin 
oils, a quantity of volatile liquid condenses. If this liquid is frac- 
tionated, the fraction 140-190" shows no constant boiling point. 
By rapid fractionation, however, a hydrocarbon, C5H6, is obtained, 
which boils a t  42.S" ; sp. gr. = 0.803 ; vapour density 2.45. This 
hydrocarbon, pyropenty Zene, pol y merises a t  the ordinary temperature, 
and forms a solid compound, dipyropentylene, C10H12, which has all 
the principal properties of the terpenes. Polymerisation proceeds 
regularly, and can be followed by determining the sp. gr. When the 
dipyropentylene is heated, pyropentylene is again formed. 

It 
is not affected by ammoniacal silver or cuprous solutions, but with a 
concentrated aqueous solution of silver nitrate, it yields a white, acicular 
precipitate, and it reduces an ammoniacal silver solutioc containing 
potash. With aqueous sulyhurous acid, i t  yields a, white, crystalline 
compound, C10H12,2RZS03, almost insoluble in all reagents except 
alkalis, and with a remarkable tendency to retain any iron that waA 
present in the reagents. With haloid acids, pyropentylene resinifies 
rapidly or  explodes ; oxidising agents destroy it completely ; broniine 
alone yields liquid products. 

Pyropentylene is not identical with valylene or pirylene; it is. 
isomeric with these hydrocarbons, and is more closely related to the 
terpenes. C. H. B. 

Pyropentylene has a very pungent taste and a peculiar odour. 
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Action of Phthalic Anhydride on Amidoterebenthene. By 
L, PESCI (Gazzetta, 21, 1--8).-Pinenephthalirnide, 

-When rtmidoterebenthene (10 gmms) is poured on to powdered 
phthalic anhydride (12 grams), a very energetic reaction ensues ; the 
mass is then allowed to cool, and subsequently reheated at  170", until 
the reaction is completed; the portion of the product insoluble in 
water consists of pinenephthalimide, which, after purification, crystd- 
lises from light petroleum in colourless nodules, composed of rect- 
angular tables. It melts at 99-100", and dissolves readily in alcohol, 
chloroform, and ether. 

Pinenephthalamic Acid, COOH*C~Hr*CO*NH*ClaH,s.-The potassium 
salt of this acid is formed OD dissolving pinenephthalimide in a hot 
solution of potash, It crystallises in thin, colourless needles, readily 
soluble in hot water. The acid obtained by decomposing this salt 
with hydrochloric acid, when pure, crystallises from chloroform on 
the addition of light petroleum in nodules composed of thin, colour- 
less needles. It melts a t  first at 109-lll", but if  kept for a few 
days the melting point falls to 101". 

is a white, amorphous compound. 

I t  is l~evorotatory, [a]D = -35.38. 

The silver salt, 
COOAgC,H**C O*NH*CloH15, 

8. B. A. A. 

New Compounds of the Camphor Series and a New 
Terpene. By 0. WALLACH (Annalen, 263, 129-156).--8 further 
investigation of the compound previously described as fenchole (this 
vol., p. SlS), but which is, perhaps, better termed fenchorte, has 
brought to light numerous additional points of resemblance between 
this substance and its isomeride, camphor ; but what the relationship 
between the two compounds really is, remains at present unsolved. 

Fenchone can be easily obtained in a state of purity by converting 
it into the crystalline alcohol described below, then warming the 
latter with nitric acid until oxidation is a t  an end, and distilling tdhe 
regenerated fenchone with steam; an even simpler method is to 
warm the crude oil, obtained by fractional distillation, with con- 
centrated nitric acid (3 parts), until all the impurities are destroyed. 
The pure compound boils a t  192--193", and gradually solidifies, when 
kept at  a low temperature, to a mass of very hard crystals, which 
melt at  5-6" to a liquid of sp. gr. 0.9465 at 19"; its refraction is  
[?&]I) = 1.46306 a t  1g0, from which the molecular refractive energy is 
found to be 4423, the calculated value for a compound of the com- 
position CloH,,O, containing no double linking, being 4411. The 
specific rotatory power of fenchone, purified by the methods given 
above, is [ a ] ~  = 71.83'. It combines with bromine, yielding a 
crystalline, unstable additive compound, which is decomposed by 
alkalis with liberation of fenchone ; iodine, phosphorus pentachloride, 
phosphoric anhydride, and phosphorus sulphide, have an action on 
fenchone similar to that on camphor, but the products have not yet 
been thoroughlj inyestigated. Fenchone dissolves moderately easily 
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in cold concentmted hydrochloric acid, and with cold aulphuric acid 
it seems to give an unstable additive compound, which is decomposed 
by water ; it is only rery slowly destroyed by boiling fuming nitric 
acid, being thereby converted into organic acids and a heavy oil, 
which is insoluble in alkalis. It is slowly oxidised by a warm solu- 
tion of potassium permanganate, yielding dime thylmalonic acid, 
acetic acid, and oxalic acid ; its physiological action is very similar to  
that of camphor. 

The melting point of fenchonoxime (loc. cit.) depends, to a very 
considerable extent, on the conditiona of the experiment, and some- 
times, when the oxime is heated quickly, the temperature rises to 
1G4-165" before it is completely melted ; fenchonoxime is volatile 
with steam, mblimes readily, and boils at about 240' with only slight 
decomposition when heated quickly ; i t  is insoluble in soda, and its 
specific rotatory power in alcoholic solution is [ a ] ~  = 65.94". 

The anhydride of the oxime (Zoc. cit.) has a sp. gr. of 0.898 st 20" ; 
its specific rotatory power is [ a J D  = 43.31" and its refraction n D  = 
1.46108 at 20"; it forms a crystalline compound with hydriodic 
acid. 

A base of the composition C10H17+NH2, isomeric with fenchylamine 
(see below), is formed when the anhydride of the oxime is reduced 
with sodium and alcohol ; when the product is treated with hydrogen 
chloride in ethereal solution, it behaves like an unsaturated compound, 
and forms n salt of the composition CloH19N,2HC1 ; the pkt inochlor ide  
has the composition ( CloH 1,N)z,H,PtCl6. 

Furmylfenchylamine, C,oHl,*NH*CHO, is obtained when fencbone is 
heated with aminonium formate at 220-250" for three hours; it 
crystallises from water or dilute alcohol in lustrous plates, and seems 
to melt a t  No, but portions remain unliqaefied until the temperature 
rises to 112". 

Fenchy Zunnzine, CloHl,*NHz, prepared by boiling the formyl deriva- 
tive with concentrated hydrochloric acid, and decomposing the salt 
thus produced with alkalis, i R  a colourless oil, of sp. gr. 0.9095 at 22", 
and boiling at  195" ; it has an odour recalling both that of piperidine 
and that of benzylamine, and it absorbs carbonic anhydride from the 
air, forming a solid carbonate ; its specific rotatory power in alcoholic 
solution is [a]D = -24.63". The hydrochlmide, ClOHl7-NH~,HCI, 
crystallises frQm water and alcohol in well-defined, transparent prisms. 
The platinochloyide, (C,,H,,*NH,),,~,PtCI6, crystallises from water in 
long prisms, and effloresces when kept over sulphuric acid. The 
SuZphate crystallises in needles or plates, and is not very readily 
soluble ; the nitrate, the benzoyl derivative melting at 89.5", and the 
acetyl derivative melting at 92" are easily obtained in crystals. When 
the hydrocbloride of the base is treated with sodium nitrite, a 
neutral oil, which is neither fenc5yl alcohol nor a diazo-compound, is 
obtained. 

Benzylidenefeiichylamine, C,oHl,*N:CHPh, is formed with develop- 
ment of heat when the base is treated with benzaldehyde; i t  melts 
ttt 41.5". 

Fenchy I alcohol, ClUH17*OH, is obtained when fenchone is reduced 
with sodium and alcohol ; the yield is quantitative. It is a colourless, 
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crystalline compound, melts at 40-41°, boils at 201", and has a sp. 
gr. of 0.933 a t  50"; it is readily volatile with steam, and dissolves 
freely in alcohol, ether, light petroleum, and ethyl acetate, but is in- 
soluble in water. Its specific rotatory power in alcoholic solution is 
[aID = -10.35" ; on oxidation with nitric acid, i t  is reconverted into 
fencbone. 

Fenchyl chZoride, CIOH17Cl, prepared by treating the alcohol with 
phosphorus pentachloride in light petroleuni solution, boils a t  
8&86" under u pressure of 14 mm., and is readily volatile with 
steam ; its sp. gr. is about 0.9830 a t  21". 

Fenchene, C10H16, is obtained, together with phenylfenchylamine 
(see below), when fenchyl chloride is heated with aniline ; when t,he 
reaction is at  an end, the solution is mixed with acetic acid, and the 
fenchene isolated by distillation with steam. The hydrocarbon boils 
at 158-160", is optically inactive, and its sp. gr. is 0.864 at 20' ; its 
refraction is [n]D = 1.4690 at  20°, from which the molecular refractive 
energy is found to be 43.84, the calculated value for CloH,, I= being 
4354. It combines readily with bromine in glacial acid solution, 
yielding, apparently, an unstable dibromide of the composition 
CloH,6Br2 ; it is moderately easily oxidised by potassium permnnganate, 
yielding an acid of the composition C10H,603, which melts a t  137-138", 
and forms a sparingly soluble silver salt, CloHI6O3Ag. It differs from 
other terpenes in being comparatively stable towards concentrated 
nitric acid, oxidation taking place only on warming. 

PhenyZfenchyZumine, C,H17*NHPh, crystallises from alcohol in large, 
colourless needles, and melts at 93-94". F. S. I(. 

Pyrogenie Conversion of Camphosulphophenols into Ordi- 
nary Phenols. By P. CAZENEUVE (Compt. rend., 112, 730-732).- 
A mixture of the barium salts of the five camphosulphophenols pre- 
viously described, when subjected to dry distillation, yields water ; 
sulphur ; gaseous products, consisting of hydrogen snlphide, sulphur- 
ous anhydride, carbonic anhydride, methane, with a small quantity 
of propane or propylene ; a small quantity of hydrocarbons, probably 
chiefly paracymene ; and homologues of ordinary phenol in quantity 
amounting to 25 per cent. of the camphosulphophenols. 

The phenols boiling below '210" consist of orthocresol (m. p. 31", 
b. p, 186') and metacresol, without any trace of ordinary phenol. The 
first fractions of the portion boiling a t  '210-235" have the composi- 
tion of mixtures of cresols with propylphenols, whilst the later 
fractions have the composition of mixtures of propylphenols with 
cymophenols. The products seem to contain neither thymol, carv- 
acrol, nor carvol. When heated with hydrochloric acid at 130" for four 
hours, neither methyl chloride nor any other alkyl chloride is obtained, 
and hence alkyl ethers are absent. The composition of the products 
and their stability when exposed to air and light point to the. absence 
of polymerides. C. H. B. 

By P. ARATA and C. GELZER (Ber., 24, 1851-1853). 
-The recently expressed juice of the fruit of Morreniu brachystepha?zn 
is light yellow, and coagulates after remaining for  24 hours; the 

Morrenole. 
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liquid portion is separated, boiled, filtered, and evaporated to dryness, 
and the residue extracted with alcohol; the solution thus obtained con- 
tains considerable quantities of morrenine (compare this vol., p. 1122). 

The coagulated portion of the juice is digested with alcohol; a 
yellow resin remains, which smells of caoutchouc, and is soluble in 
carbon bieulphide. From the alcoholic solution, colourless crystals 
are deposited on cooling, which melt at l68", are insoluble in water, 
but readily dissolve in etlher, light petroleum, and mineral acids. 
The compound is termed snorrenole, has the formula Cl&O or 
ClaH,,O, and is analogous to cynanehole, from Cynamlturn acutimz, 
and to asclepion, from Asclepia Syriacn. 

rend., 112, SO7-8U8) .-Phipson's palmellin is rose-red, crystalline, 
and soluble in water, forming a dichroic solution which is rose-red by 
transmitted light, orange-yellow by reflected light. The solution 
is coagulated by heat, by ammonia, potash, or alcohol, but not by 
hydrochloric acid. When burnt, it leaves an ash containing calcium, 
chlorine, and iron. 

The author's aspergillin is black, amorphous, and insoluble in 
water, but soluble in ammonia or potash, forming solutions which are 
not coagulated by heat or by alcohol. It is precipitated by hydro- 
chloric acid. When burnt, it leaves a residue consisting of ferric oxide. 

It is clear therefore that aspergillin is not identical with palmel- 
lin, and that the latter is not analogous to hamatin (compare t h i s  
vol., p. 845). 

Humic Compounds. By BERTHELOT and G. ANDRC (Compt. 
rend., 112, 916--922).-The results described in this paper were 
obtained with artificial humic compounds. 1500 grams of sugar, 
boiled for a long time with concentrat,ed hydrochloric acid, gave 
236 grams of humic matter insoluble in water; when dried at  loo", 
i t  had the composition C, 66.41 ; )H, 4.57 ; 0, 29.02 = 100, which 
agrees with the formula ClaHl,Os. Another preparation contained 
C, 63.91 ; H, 4.58; 0, 31.51 = 100, which agrees with the formula 
C,,H,,O, ; the product obtained by the action of hydrochloric acid on 
t h e  alkali salts has the same composition. The first compound is 
humic auhydride; the second is the true humic acid. Both compounds 
when left in contact with water swell up and acquire a gelatinous 
consistence, in this respect resembling colloids. In presence of excess 
or" potash, even in somewhat dilute solution, humic acid yields an 
insoluble colloidal salt, CI8H,&O7 + nH20, which is decomposed 
by prolonged washing with water, two-thirds of the alkali beiug 
removed, whilst a salt, ClsH15K07, is left. This last salt is formed 
when humic acid or the anhydride is left in contact with even a very 
dilute solution of potash; i t  is but slightly decomposed by water, 
even after prolonged boiling. Carbonic acid is practically without 
effect in the cold, but dilute hydrochloric acid removes the whole of 
the potassium. On the other hand, the anhydride, OF acid, slightly 
decomposes a, solution of potassium chloride with liberation of a small 
quantity of hydrochloric acid. 

With sodium hydroxide, humic anhydride forms a compound, 

J. B. T. 
Aspergillin, a Vegetable Haematin. By G. LINOSSIER (Compt. 

C. H. B. 
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CleRl5NaO,, which is insoluble, and in presence of excess of soda 
another salt is formed, containing not quite three times as much 
sodium. The latter compound loses alkali when washed with water, 
and is converted into the first salt. Barium hydroxide and calcium 
hydroxide behave similarly, forming two salts: one of which is decom- 
posed by water. 
In contact with excess of dilute ammonia, hnmic anhydride forms 

an insoluble, gelatinous compound containing 4 mols. NH,. The pro- 
duct seems to be an acid amide ; it does not lose ammonia at 40" in a 
current of hydrogen; at 1(30°, there is a distinct loss of nitrogen, and 
if the residue is boiled with magnesia and water, ammonia, is evolved, 
but all the nitrogen is not expelled. 

When heated with ammonia in sealed tubes at loo", hurnic anhydr- 
ide combines with about 9 per cent. of ammonia, and forms an 
insoluble product which can be dried at loo", and does not lose all its 
nitrogen when boiled with magnesia. C. H. B. 

Constitution of Rings containing Five Atoms. By E. BAM- 
REBGER (Ber., 24,1758-1764).-Stohmann and Kleber have shown 
(this vol., p. 377) that when compounds containing the benzene and 
thiophen nuclei are hydrogenised, the first addition of H2 has a 
different thermal value to that of the second and third additions, 
which latter have the same value. The author noticed st similar 
difference in the case of pyrroline and its hydrogenised derivatives 
when the alterations of basicity axe compared instead of the thermal 
values, thus :-pyrroline has very feeble basic properties, whilst 
its di- and tetrah ydro-derivatives are strong bases. This, he believes, 
may be explained by assigning to pyrroline a centric formula in which 
the nitrogen exists in the pentavalent condition, and to the di- and 
tetrahydro-derivatives a mixed formula and an alicgclic formula 
respectively, containing trivalent nitrogen. The same applies to 
indole. The paucity of facts precludes for the present the extension 
of the discussion to other ring compounds containing five atoms- 
thiophen, furfuran, &c. 

Hmtzsch's Pyridine Synthesis. By C. BEYER (Ber., 24,1662- 
1670).-The author brings forward a modified explanation of 
Hantasch's pyiidine synthesis, based on the results obtained by 
Claisen (J. pr. Chem. [2], 35,413; Annalen, 218, 161), on the con- 
densation of aldehydes with ethereal salts of ketonic acids. Claisen 
has stated that the group *CO*CH2*CO* attacks a double bond 
between two carbon atoms in such a way that one hydrogen atom of 
the methylene combines with one carbon atom, and the residue, 
.CO*6H*CO*, with the other carbon atom. Thus ethyl malonate 
and ethyl ethylidenemalonate combine according to the equation 
MeCH:C*(COOEt), + CH2(COOEt), = CHMe[ CH(COOEt),]?. The 
author has studied Hantzsch's synthesis from the point of view indi- 
cated by the above reaction. He considers that i n  the presence of 
ammonia, aldehyde ammonia, or ethyl paramidoacetoacetate, the con- 
densation takes place in the following stages :-First, the aldehyde 
condenses with the ethyl acetoacetate to form ethyl ethylidinacetoacet- 

A. R. L. 
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ate, the latter then combines with a second molecule of the ethyl aceto- 
acetate to form ethyl ethylidenediacetoacetate, and then the ammonia 
acts on the latter with formation of ethyl dihydrocollidinedicapboxyl- 
ate. This is, however, contrary to the observation of Hantzsch, that 
ethyl benzylidenediacetoacetste, which has an analogous constitution 
to the above, does not yield a pyridine derivative with ammonia. It 
was therefore necessary to determine if a similar reaction took place 
bet ween ethyl ethylidenacetoacetate and ethyl paramidoacetoacetate. 
If ethyl ethylidonacetoacetate is mixed in molecular proportion with 
ethyl paramidoacetoacetate, heat is evolved, a brisk reaction, with 
evolution of water, takes place, and almost pure ethyl dihydrocol- 
lidinedicarboxylate is obtained. The latter melts at 130°, and, when 
oxidised with nitrous acid, yields ethyl col lidinedicarboxylate boiling 
at 308". In  a similar way, ethyl benzylidenacetoacetate and ethyl 
paramidoacetoacetate give ethyl dihydrophenyllutidinedicarboxylate. 
T be intermediate additive compounds, which the author assumes are 
formed in the above reactions, cannot be separated. 

The ammonia derivatives of benzoylacetone and of acetylacetone, 
corresponding with ethyl paramidoacetoacetate, were also examined 
in support of the above view. When benzoylacetonimide and ethyl 
ethylidenacetoacetate are warmed together in molecular proportion, 
a brisk reaction takes place, water is eliminated, and, on cooling, a 
yellow, crystalline mass of ethyl 3-benzoy ldihydrocollidinecarboxylate 
is obtained. It crystallises from alcohol in yellow leaflets, melts a t  
186-187", is an indifferent substance, dissolves, however, in concen-- 
trated mineral acids, but is precipitated unchanged on addition of 
water. 

Ethyl 3-benzoylcollidinecarboxylate is obtained by oxidising the fore- 
going compound, suspended in alcohol, with nitrous acid. The pro- 
duct is washed with ether, the nitrate decomposed with potash, and 
the free base extracted with ether. It forms a viscid, pale-yellsw 
liquid which partially decomposes on boiling, and so gives no constant 
boiling point. It dissolves easily in dilute hydrochloric or sulphuric 
acid, and double salts are obtained on adding picric acid or platinic 
chloride to the solution. The hydrochloride crystallises in prisms and 
melts a t  192". The platinoch2oride cryst,allises from dilute hydro- 
chloric acid in needles. 

The methylimide of benzoylacetone, COPh*CH2*CMe:NMe, which, 
is obtained by allowing a mixture of benzoylacetone and methylamine 
to remain some time, or by heating the mixture under pressure, and 
crystallises from light petroleum in beautihl leaflets melting at 
74-73", behaves in a similar way to benzoylacetonimide. 

Ethyl methy l b ~ z o y l d i h y d r o c o l l i d ~ ~ c a ~ b o x ~ l a t e  [Me = 11 is obtained 
by mixing the above methylimide with ethyl ethylideneacetoacetate ; 
it crystallises from light petroleum in yellowish-white needles, and 
melts at 97". 

Ethyl  S-acetyIdih~drocollidii~ecarbo~jlate is obtained in a, similar way 
from acetylacetonimide. When the latter is mixed with ethyl ethyl- 
ideneacetoacetate, a clear solution is obtained, heat is evolved, and 011 
heating on the water-bath water is eliminated. Alcohol is then added, 
and the mixture cooled, when a crystalline mass is obtained. It 
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crystallises from dilute methyl alcohol in flat, yellowish- white needles, 
melts a t  120", and resembles the analogous compounds described 
above. E. C. R. 

Oxidation of Aniluvitonic Acid. By C. BOTTINGER (Annalen, 
263, 247-248).-Doebner and Miller (Abstr., 1886, 721) found that 
quinaldine, on oxidation, yields acetan thranilic acid and oxalic acid, 
and that a-alkylcinchonic acids give only anthranilic acid derivatives. 
The author has previously shown (Bey. ,  15, 133) that aniluvitonic 
acid gives, on oxidation with potassiiim permangaanate, the same 
pyridinetricarboxglic acid as is obtained from uvitonic acid under the 
same conditions ; a repetition of these experiments, which seem to 
have been overlooked by Doebaer and Miller, has confirmed the 
results previously published. 

p-Picoline. By P. SCHWARZ (Bey . ,  24, 1676-1678) .-p-Pico- 
line is prepared by adding anhydrous glycerol (250 grams) to a 
mixture of phosphoric anhydride (200 grams) and dry ammonium 
phosphate (100 grams). The mixture is heated on the sand-btth 
in a reflux apparatus for about 50 hours, then diluted with water, and 
sodium hydroxide added to the well-cooled mixture. It is then dis- 
tilled until the distillate reacts only faintly alkaline. The dilute 
solution of the base so obtained is mixed with solid soda nud again 
distilled, when almost all the picoline is obtained in the first fractions, 
and is precipitated on addition of potash, and dried over potash. It 
boils at 140~5-148", the greater part between 141-142'. When 
heated with benzddehyde and a small quantity of zinc chloride at  
230", a small quantity of stilbazole, C13H11N, is obtained, identical 
with that obtained by Baurath from a-picoline (Abstr., 1888, 65, SOB), 
find most of the p-picoline remains unchanged. Hence the author 
concludes that P-picoline prepared in the above way contains a small 
quantity of a-picoline, and that the former does not condense with 
benzaldehyde. All attempts to obtain a condensation product from 
p-picoline and benzsldehyde, or chloral, were unsuccessful. 

The above results give a method of obtaining P-picoline free from 
a-picoline. p-Picoline, obtained as above, was converted into the 
mercurochloride, the latter recrystallised and decomposed. The 
p-picoline obtained boiled at 141.5-142". It was heated with benz- 
aldehyde and zinc chloride a t  225-230". A small quautity of stilb- 
azole was obtained. The unattacked base was recovered and con- 
verted into the mercurochioride. The latter melts a t  147-149". 
The regenerated base boils a t  141.5" (uncorr. ; 143.5", corr.), and has 
the sp. gr. 0.97256 at  Oo/4O. The platinochloride melts at 201-202", 
the aurochloride at 186", and the picrate a t  149-150". 

Synthesis of Oxypyridine and Piperidine Bases. By A. 
LADENBURG (Ber., 24, 1619-1628 ; compare Abstz., 1890, 67).- 
a-Picolglalkine, C5NHd*CH2*CH2*OH, boils at 114-116" under ft 
pressure of 9 mm. The benzoyl  deriuatiue, CJYHd*CE12*CH2*OBz, is a 
viscid liquid ; t,hePZati~ochZoride, ( CldNH1,0~)2,H~PtC1G,cryvstnllises from 
Wyate.1. and melts at 164-168" ; the aurochloride is deposited in broad, 

F. S., K. 

E. 0. R. 
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lustrous prisms. 
picrylalkine ; no pyridylacetic acid could be detected. 

The corrected boiling point of a-pipecolylalkine, 

Picolinic acid is the sole oxidation product of 

CjNIIlo*CH2*CH2*OH, 
is 234.53. The hydrochloride and naercurochloride are both ci*ystd- 
line, and the former is very byzroscopic. The beitzoyl derivatice 
yields a hzidrochZoride which crystallises in small, cot ourless plates. 

C, N H,Me* C H,*CH,.OH, is prepared by 
heittinq a-pipecolylalkine with 5-6 parts of potassium methyl snlph- 
ate for l?--24 hours on the water-bath ; the base is purified by mealis 
of the mercnrochloridc, and forms a cololirless, riscid liquid boiling 
at 232.5" (cow.). The platinochloride is not crystalline; the uuro- 
chloride melts a t  169-170". The m e )  curochloride, CwNH,,OCI,5HgCl2, 
is deposited in well-developed crystals which melt at 214" without 
decomposition. On heating the base with methyl iodide in alcoholic 
solution, metA y lpi~ecolylulkil te nzetl t iodid~, C5NH&Ie~CH2*CH2*OH,MeI, 
is deposited in colourless prisms. The hydrochloride does not crystal- 
lise ; the plntinochloride melts at 173" ; the aurochloride cryshllises in 
lustrous, yellow needles. and melts at 211-212". On treatment of 
the base with tropic acid and hydrochloric acid, a compound i s  
ohtained which affects tlie eyes in 5t similar manner to atropine ; on 
t h i s  account, and from the general likeness of the other derivatives 
to those of tropine, the author regards the base as a dihydro- 
tropine. All attempts hitlierto made to prepare tropine by the 
oxidation of this hydrotropine have failed ; on treatment with potas- 
sium ferricyanide a t  the ordinary temperature, a compound is obtained 
which is isomeric with tropine, and is therefore termed paratropine; 
i t  is a colourless, sirongly alkaline liciuid boiling at 200-202, and 
readily dissolves in ether. l h e  hydrochloride is crystalline and readily 
soluble ; the aurochloridP, CnNH150,HAuClr, is deposited in small 
pk te s  which melt at 181-182" ; the platinochZoride crystallises in 
transparent, orange-yellow prisms belonging to the monosymmetric 
bystem, and melts at 195-197" with deconipositiori. The mercuro- 
chZoridP, CcNEI,50,HCl.6HgC12, is deposited from water in small 
crystals melting at 225O with decomposition. 

By the action of hydriodic acid and phosphorus on paratropine a t  
1Mo, a compound is formed which crystallises fiom water in colourless 
needles, and is probably an  iodide. 

r-Dipyridyl and e,-Dipiperidyl. By F. B. AHRENS (Ber., 24, 
1478--1480).-The ydipipcridyl previoubly described by the author 
(Abstr., 1889, 59) is not a pure compound, b u t  contains mother 
substance which may be separated by converting the hases into their 
nitroso-compounds, that of y-dipiperidyl being a solid and 1 he other. 
a liquid. el-Dipyridyl is best prepared b,y allowing sodium to act on 
pyridine at the ordinary temperature in closed vessels until a homo- 
geneous, black, pulverulent mass is ohtained ; this is exposed to the 
air until i t  becomes jellowish-white, then extracted with cold water, 
and tbe insoluble portion reci-ystallised from the hot liquid. It is 
reduced in amyl alcohol solution with a large excess of sodium, the 

VOL. LX. 4 d  

Mrth yZ-a-pipeco?!/lirlkine, 

J. B. T. 
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solution acidified with coticen trated hydrochloric acid, and the 
aqueous layer treated with sodium nitrite. On cooling, slender, 
yellowish needles separate, which are extracted with chloroform, the 
extract evaporated, and the residue recrystallised from alcohol. The 
nitroJ.o-.l-d~ip.ridyl tl I u s  obtained forms yellow crystals and melts at 
141-143". The free y-dipiperidyl is prepared from the nitroso-corn- 
pound by di~solving it in concentrated hydrochloric acid, passing 
in hydrogen chloride, then additig freshly prepared soda solution, 
and extracting a t  once with ethtsr. The extract! is dried with 
potash and evtiporated, the dipiperidyl being obtained in broad, 
transparent needles, wliich are hygroscopic, absorb carbonic anbydr- 
ide from the nit*, and melt a t  about 160". The hydrochloride cryst,al- 
lises in  needles ; the pZutiizochZoridP, C,,,H,,N,,H2PtC1,, in very stable 
plates ; and the aurochZor;de, CloH2nN,,2HAuC14, in loug  needles which 
gi-adually decompose when heated above 220". The mercurochloride 
forms stellate aggregates of slendcr needles, i s  readily soluble in hot 
water, and nislts with blackening a t  226-227". The picrntp forms 
sparingly soluble, jagged plates and blackens when heated above 'LOO". 

Oxidation of Quinoline Derivatives. By W. v. M I L L E R  (Ber., 
24, 1900-1922 ; see also Abstr., 1890, 1324).-The results obtained 
by various observers show that when alkyl halogen additive com- 
pounds of quinoline are oxidised with permangannte, the pyridine ring 
is destroyed, and derivatives of orthoamidobenzoic acid me  obtained. 
The pyridine ring is also destrojed in the cttse of carbostyril and 
cynurin, and generaliy in the case of hydrogen additive compounds. 
Both nuclei are destroyed in the oxidation of carbostyril rneth.71 ether 
and metliylpseudocarbostyril. Ttie benzene nucleus is destroyed in 
aqueous or  alkaline solution in the case of the following quinoline 
derivatives which contain substituents in the benzene nucleus :- 
Parabromoquinol ine, parabromanmit roq LI i no1 ine, or t ho- and para-ni tro- 
yuiaoline, a- and /3-dinitroquinoline, oi*tllo- and para-hydroxyquinol- 
inecarboxylic acids, ort hobydroxydithioquinolinecarboxylic acid, 
orthoquinolinesulphonic acid, orthohydroxyquinoline, orthohydroxy- 
parsmidoquinolint., and a-hgdroxyquinoliriesulphonic acid. The 
benzene ~lucleus is destroyed in acid solution in the case of paramido- 
phenylquinoline. Both the pyridine and benzene nuclei are destroyed 
on oxidation of y- bvomoquinoline in aqueous solution. Q ainoline 
derivatives which contain substituents i n  both nuclei, geiierally 
undergo oxidation with destrnction of  the benzene riny. 

From the above results, no general conclusion can be drawn unless 
i t  is assumed that the pyridine nucleus is destroyed in all cases wheie, 
according to v. Baeyer and Bamberger, the equality of the "central " 
or  " potential '' valence of the pyridine nucleus is destroyed, or where 
the pyridine nitrogeu becomes pentavalent. The latter occurs in the 
oxidation of quinoline derivatives in acid solution ; thus, on oxidation 
of aniluvitonic acid in alkaline solution, the benzene nucleus is 
destroyed, in acid solution the pyridiiie nucleus. I n  some other 
cases, where oxidation takes place with difficu Iiy in alkaline liquids, 
it takes place easily in acid liquids. Paramidophenylquinoline is an  
exception, for in acid solution it jields a-ligclruxyilicotiilic acid ; 

H. G. C. 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

18
91

. D
ow

nl
oa

de
d 

on
 3

1/
10

/2
01

4 
20

:4
2:

43
. 

View Article Online

http://dx.doi.org/10.1039/ca8916000996


OROA NIC C HEYISTRY. 1095 
probably the presence of the amido-grou p has wezkened the benzene 
nucleus. 

When quinoline is oxidised in an aqueous solution with potassium 
permanganate, the benzene nucleus is destroyed, and pyridinedicarh- 
oxylic acid is obtained. Orthotoluquinoline and pal-atoluyuinoline in 
like manlier yield yyridinedicarbxjlic acid. 

The oxidation of niethylqninolinea, in which the met,hyl is in the 
pyridine nucleus, is influenced by the position of the methyl group. 
I€ the methyl group is in the -1-position, then the benzene nucleus is 
destrojed. If  i t  is in the a-position, then the pyridine nucleus is 
destroyed. Substitution in  the benzene nucleus does not appear to 
affect, this rule. In the case of P-methylquinoline, both nuclei are 
destroyed, and oxalic acid, carbotiic anhydride, and ammonia are 
formed. If, besides methyl in the a-position, a second mekhgl group 
is present, then if the second methjl  group is next the cc-methjl, the 
pyridine nucleus is destroyed ; if the second methyl group is in the 
+/-position, the benzene nucleus is destroyed. 

If the pyridine nucleus contains carboxyl, then the benzene nucleus 
is always destroyed, and a pyridinecarboxylic acid is formed, 

Orthotoluqui~zuldine.-The base (10 grams) is suspended in 14 litres 
of water and permanganate (4.2 grains) dissolved in water (500 c.c.) 
gradually added ; the mixture is made neutral or faintly mid with 
sulphuric acid, and heated for 1-2 honrs on the water-bath. The 
filtered solution is evapomted to dryness, and the product extracted 
with absolute alcohol ; the alcoholic solution deposits a mixtare of 
the acid and its potassium salt ;  i t  is dissolved in soda, and the 
acid precipitated with hydrochloric acid ; it was identified as acetyl- 
amidotoluic acid. It crjstallises from water or alcohol in shining, 
prismittic needles, melts at, 193--19P", and is easily soluble i n  hot 
water and alcohol, sparingly in ether, and insoluble in dilute mineral 
acids ; in  concentrated miner,iI acids i t  dissolves with decomposition. 
The silver salt forms white needles, and quickly darkens on exposure 
to light. 

If the acid i s  heated above t200°, or if i t  is distilled with barjta,  
carbonic anhydride 1s split OK, and oi-thotoliiidine is obtained. 

a - p - Dirneth ylpamfuluquinol ine! was oxidised as described by 
Doebner and v. Miller for quinaldine ; the acid obtained gave 
iiumbers corresponding with methyZacetanthraiLilic acid ; i t  crystallised 
from alcohol and water in white, asbestos-like needles, and melted a t  

Ethylquinoline [Et = 2'1, when oxidised in alkaline solution, 
gives ver.y bad results. I n  acid solution, however, oxidation takes 
place easily in the cold. The base is dissolved in dilute sulphuric 
acid, gradually mixed with a solution of permangmate, and the mix- 
ture kept acid by constaut add.tions of sulphuric acid. The acid 
obtained was identified as propionylorthamidobenzoic acid. It crys- 
tallises best, from high boiling petroleum in white, lustrous needles, 
and melts at 117". 

Il.lethylquino!ine [Me = 3'1 is best prepared by saturating a mixture 
of formaldehyde ( 4 0  per cent., 100 grams) and propaldehyde 
(85 grams) with dry hydrogen chloride, adding to a mixture of 

The calcium salt forms white, shining [dates. 

193-194". 

4 J 2  
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aniline (1.20 grams) and concentrated hSdrochloric acid (240 grams), 
and heating in a reflux apparatus for some hours on the water-batb. 
The oxidation gave very bad results. The base (10 grams) was 
suspended in 5 per cent. caustic potash (1500 grams), and heated in 
a reflux apparatus on the water-bath. The products were ammonia, 
carbonic anhydride, oxalic acid, the oxalate of the base, a brown, 
resinous mass, and some quantity of the base which remained un- 
changed . 

L)imethylquinoline [Me, = 2' : 4'1 is purified by conversion into the 
picrate, decomposing the latter with soda, distilling with steam, a i d  
finally by fractional distillation. For. the oxi- 
dation, the base (10 grams) is suspended in 7 per cent. potassium 
carbonate solution (15OO c.c.), 4 per cent. permanganate solution 
gradually added, and the mixture heated on the water-bath. The 
product contains a condsiderable quantity of oxalic acid; i t  was 
ceuti alised, converted into the silver salt, then into the barium salt ; 
the latter decomposed, and the acid crystallised fyom absolute alcohol. 
It was identitied as picolitietricarboxylic acid ; it crjstallises in white, 
fiblous crusts, turns yellow a t  189", begins f o  sublime at  210°, turns 
blown at  2lO-2SO0, and melts at 235" with frothing and evolution of 
carbonic anhydride. ToFether with the above acid, a small quantity 
of the tetracarboxplic acid is formed. The same result is obtained 
by oxidation in the cold. 

Quinaldinic acid is best prepared by oxidising benzylidenequinaldine 
with chromic acid. Benzylidenequinaldine is prepared by heating 
quinaldine (115 grams) with benzaldehyde (90 grams) for 4-5 hours 
in a eulphuric acid bath at  140-15Uo, and adding zinc chloride to the  
mixture from time to time until the further addition of zinc chloride 
causes no reaction. Thd mixture is then poured into a basin, and 
the crystalline mass exfracted wi th  concentrated hydrochloilc acid 
and hot water; the filtered solution, on cooling, deposits crystals 
of benzylidenequinaldine hydrochloride. The latter was filtered 
off and decomposed with ammonia, and the benzylidenequinaldine 
dried on porcelain plates atid crystallised from alcohol. I t  crys- 
tsllises i i i  colonrless needles, melts a t  99-loo", is insoluble in 
water, and easily soluble in chloroform and carbon bisulphide. 
The benzylidenequinaldine (10 grams) is dissolved in dilute sulph- 
iiric acid ( 2 ~ 0  o.c.), the solution gently boiled, and chromic acid 
(1.5 grams) in water (70 grams) and concentrated sulphuric acid 
(75 grams) gradually added. When the mixture has cooled some- 
what, $ litre of water is added, and the mixture allowed to stand 
48 hours. The solution is freed from ben~oic acid by extraction with 
ether; the chromium precipitated with ammonia, filtered hot, and 
the filtrate evaporated to drpess  and extracted with alcohol. The 
quinaldinic acid crystallises from water in asbestos-like needles, and 
melts at 156". 

The oxidation is carried out as follows :-The quiiialdinic acid 
(10 grams) i a  dissolved i n  water (500 grams) containing a slight 
excess of potasshim carbonate, arid the cold solution gradually mixed 
with a cold saturated solution of permanganate (41 grams), and 
allowed to  remain for a few days. It is then heated on the water-bath, 

It boils a t  2tj0-261*. 
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filtered, and the filtrate acidified wit'h sulphuric acid, and dilute per- 
minganate added as long as it is at once decolorised. The solution 
is then neutmlised wi th  ammonia and concentrated on the water-bath, 
again acidificqd w i t h  snlphuric acid, and the sulphate precipitated with 
alcohol; after being treated i n  this way once or twice to get rid of 
all the sulphate, the filtrate is coucenti-ated and allowed to cryatallise. 
After some dnys, a crystalline crust of pyridinetricarboxylic acid 
[ (COOH), = 2 : 5 : 61 is obtained. It is puritied by conversion into the 
calcium salt, decomposing with sulphnric acid, converting in to silver 
salt, and decomposing with hjdrogen sulphide. It crystallises from 
water in thin leaflets, gives off carbonic anhydride at 130°, melts at 
236--237", and decomposes again above 237-', arid is easily soluble in 
dilute alcoliol and water, almost insoluble in ether, absolute alcohol, 
tlnd acetic acid. The solution neu tralised with ammonia gives white, 
insoluble precipitates with barium chloride, calcium chloride, lead 
nitrate, and silver nitrate ; an olive-peen precipitate with copper 
acetate, a yellowish-white with ferric chloride, and a carmine-red 
with ferro 11 ).J sul ph ate. 

a-Methylcincboniiiic acid i s  obtained by gradually adding aniline 
(1 mol.) to a mixture of acetylcarboxylic acid (1 mol.) and acetalde- 
liyde (1 mol.) diluted with absolute itlcohol, and heating the mixture 
for 4-5 hours in a reflux apparatus on the water-bmh. 

Nor oxidation in alkaline solution, the acid (10 grams) is dissolved 
in warm water containing a slight excess of potassium carbonate, 
1)erniangnnate (56 grams in 14 litres of water) added, and the mix- 
ture warmed. The solution contaioed oxalic acid and a:i acid which, 
011 analysis, gave numbers correspouding with picolinetricarboxylic 
acid. "he latter was extremely difficult. to purify, is easily solub!o in 
T V ~ I  tei., insoluble in alcoliol and ether, and decomposes at 210-22~". 
M7ith iron sulphate i t  gives a red coloration. 

I n  acid solut.ion, the oxidation takes place in t h e  cold, and acetyl- 
nrithranilic acid (rn. p. 179--180°) is obtained. 

Alicyclic Homology. By E. BAMUEI~GER (Bw., 24, 1@97--1899). 
-In accordance with the views lately put forward by the author, 
dihydroindole atid tetrabydroquinoline, although derived from dis- 
tirictlp different mother substances, ought both to behave like alkgl- 
;tted anilines. JXhydroindole itself is not known ; the author bas, 
therefore, compared the homologous dihydt*omethjlketole with tetra- 
l~ydroquinoline. 'l'liese two bases are related to each other in  the 
same way as propylaniline to isopropylaiiiline. The author finds tha t  
they behave alike. Thus hydromethylketole, when treated with a 
diazo-compound i n  the presence of sodium acetate, like hydroquinol- 
ine, yields a diazoamido-compound which crjstallises in beautiful 
columns. I n  the presence of mineid acids, the reaction also takes 
place a s  with hydroquinoline, and the am-group enters the benzene 
nucleus in the para-position. The azo-dye so obtained closely 
resembles the corresponding hydroquinoline dye, yields, on rednctiou, 
ft dinmilie which gives the same chai-wcteristic colour yeaction as 
parnmidotetrahgclroqainoliiie, and, like the latter, behaves a9 an alkyl- 
parap I 1 e n y 1 en e d i a ni i ne. 

E. C. It,. 

E. C. R. 
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Nethoxydihydroxydihydroquinoline. Rg A. EICHESGR~~X and 
A. EINHOKN (Annalen, 262, 133-181 ) .-Metirchlorobenzaldrhyde- 
phen y lh ydrazon.e, CsH4Cl *C H: N2H Y h , cr j s  t a1 lises f ,-om alcohol in 
colourless needles, melts at 1%-135". and is readily soliible i n  
Rlcohol, ether, ethyl acetate, and chloroform, but more sparingly in 
light petroleum : i ts  alcol?olic solution decomposes on keeping. 

Orthonitronaetachlol.obenzrtMsh?/de, N02*CeH ,CI*C HO, is obtained 
when mctachlorobenzaldebyde (compare Erdinann and Schwechten. 
this vol., p. 448) is added drop by drop to a well-cooled mixture of 
concentrated sulphuric acid and potassium nitrate ; i t  crystallises 
from alcohol in lustrous needles, melts a t  77.5", is readily soluble in 
hot water and most ordinary solvents, and is volatile with steam. On 
oxidation with potassium permamoanate, it is converted into m e h -  
chloronitrobenzoic acid (m. p. 137"). The huudrazone, C1,HION302CI, 
crystnllises from alcohol i t i  needles, melts a t  180-181" wit,h decom- 
position, and is soluble in alcohol, ether, glacial acetic acid, chloro- 
form, and benzene, but insoluble in light petroleum. The oxime, 
C7B5N203CI, crystallises from alcohol i n  colourless, prismatic plates, 
and from hot water in needles, melts at  ll't", and is readily soluble in 
the ordinnry solvents. 

Orthonitro~zetachloropl~e~a?Jllactic kctone, 
CO[ CH,*CH( OHj*CsH,C1.NO,],, 

is formed in  small quailtities (1-2 per cent.), together with a small 
quantity (2-3 per cent. ) of ort hon it rometac hloroci nn am i c ketone 
by the condensation of pure acetone with o,.t'honitromettrchlorobene- 
aldehyde a t  0" in presence of dilute soda, but the principal ploduct 
of the reaction is orthonitrometach101 ophenyllactic methyl ketone 
(compare Abstl-., 1890, 1228) ; the three products are separated bp 
tRking advantage of their ditfeibent solubilities in alcohol. Ortho- 
nitrometachlorophenyl lactic ketone sepiara tes from ethyl acetate i n  
lustrous, dendritic forms, m t h  at 207.5- 208.5" with decomposition, 
nnd is readily soluble in  benzene, ethyl acetate, glacial acetic acid, 
and hot alcohol, b u t  only sparingly in chloroform and ether, and 
insoluble in light petroleum ; on prolonged boiling witb concentrated 
soda, it yields small quantities of dichlorindigo. l 'hc hyd~azoi ie ,  
C2&12n06N4C12, crystallises from glacial acetic acid in small, deep red 
needles, melts at 193.5", and is readily soluble in most ordinary 
solvents, except light petroleum. 

C;rthonitronzetcrchloroci~~namic, ketone. CO( CH:CH.C,H[,C1.NO2), (seo 
above), is also formed when the preceding compoiind is boiled 
with acetic anhydride; i t  crystdlises in golden needles, melts at 
205--206", and is soluble in hot! benzene, glacial acetic acid, and ethyl 
acetate, but more sparingly in chloroform, and insolnble in alcohol, 
ether, and light petroleum. The tetrabromide, C17H1005C12N2BrQ, pre- 
l-~ared by treating the ketone with bromine in glacial acetic acid 
solution, crjsrallises in coloui*less, lnstrous needles, melts at  199-200" 
w i t h  decomposition, and is soluble in chloroform, henzene, and glacis1 
acetic acid. The h ydrazone, C23H1BN40JC12, cryst)allises from glacial 
acetic acid in slender, carmine-red needlee, melts at 194-195" with 
decomposition, and is readily soluble in hot glacial acetic acid, e t l l ~ l  
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acetate, and cbloroform, but insoluble in alcohol, ether, and light 
pet ro 1 eu m . 

Orthnitrometachlorophenyllactic methyl ketone, 
N02*C6H3C1* CH (OH) *CH,*COMe 

(Em. tit.), crystallises in colourless, hexagonal plates, a : b : c = 
0.6419 : 1 : 1.4575, /j = 76" 4 ,  beloiiging to the monoclinic system ; 
it dissolves in concentrated sulphuiic acid with a red coloration, 
mid is immediately converted into dichloiindigo by alkalis, The 
hydrazone, C16H16N3()3C1, crystallises from glacial acetic acid in wine- 
red needles, melts a t  157-158", and is soluble in most ordinary solv- 
ents, except light petroleum. The oxinre, Cl,,Hi,N,04C1, separates 
from alcohol in small plates, melts at 151", and is soluble in etEjl 
acetate, but only sparingly soluble iri benzene, chloroform, and light 
petroleum, and iiisoluble in ether. 

Ot*tkonitrometuchZorohenzylidt.l~eacetoire, N02*C6H3C1*CH:CH*COMe, 
is formed when the preceding compound is boiled with acetic an- 
hydride; it crystallises from alcohol in colourless prisms, melts at 
143", and is soluble in  glacial acetic acid, ethyl acetate, benzene, and 
chloroform, but more sparingly in ether and ligbt petrdeum. The 
Iiydrazoi~e, C,6H14N:,0,CI, crystallises from glacial acetic acid in  slender 
needles, melts at 161", and dissolves in glacial acetic acid, alcohol, and 
ethyl acetate with a red, and in ether, benzene, chloroform, and light 
petroleum with a yellow, coloration. 
Orthonitronietachlorophenyl-p-lactic acid (Zoc. cit.) forms monoclinic 

crystals, a : b : c = b.8652 : 1 : 1.8184, p = 78" 40' (m. p. 156" with 
decomposition), and i3 readily soluble in alcohol, ether, chloroform, 
benzene, acetoue, etliyl acetate, and glacial acetic acid, but more 
sparingly in hot water, and insoluble i l l  light petroleurn ; it dissolves 
i n  concentrated sulpliuric acid with a red coloration, and, when heated 
with potash, it gives off an  odour of nitrobenzene, yielding a red 
solution which becomes colourless on cooling. The potassium salt, 
CgH,NOBCIK, crystallistis from dilute alcohol in colourless, lustrous 
needles, t u r n s  brown 011 exposure to light, and is very readily soluble 
in water and ethyl acetate, but insoluble i n  absolute alcohol; the 
barinni, calcium, silver, aild copper salts are ci.ystalline. The ethyl 
snlt, CIIHI2C1NOS, forms small, nodular crystals, meltfi at 110", and is 
readily solulde in all ordinary solvents, exceljt water. When the 
potassium sa l t  of the acid is heated a t  100" with a methyl alcoholic 
solution of potassium methuxide, a small quantity of an acid, probably 
methoxynitrophenyl actic acid, which melts at 1P5-126", is obtained. 

Orthonitrom tach lorocint/anw c acid,  N 02*C6H $1 *CH:CH*C OOH, pre- 
pared by heating orttronitromctachlorobei~zaldehyde with acetic an- 
hydride and sodium acetate, crystallises from dilute alcohol in colour- 
leas needles, melts at 174-175", turns reddish on exposure to light, 
a id  is readily soluble in glacial acetic acid, e th j l  acetate, acetone, 
and chloroform, but only fiparingly in benzene, and almost insoluble 
in light petroleum ; i t  dissolves in concentrated cjulphuric ?id with a 
green coloration. Tbe silver salt, CgH,NO,CIAg, crystallises from 
tijlute alcohol in colourless needles, m d  is soluble in hot water. The 
L w i u m  salt, (C,H3K04C1),B;t + 3H20, calcium salt ( + l+HzO) and 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

18
91

. D
ow

nl
oa

de
d 

on
 3

1/
10

/2
01

4 
20

:4
2:

43
. 

View Article Online

http://dx.doi.org/10.1039/ca8916000996


1100 ABSTRACTS OF CHENICAL PAPERS. 

the copper salt (+ l;H,O) are crystalline. The ethyl salt, CIIHIUNOICl, 
crystallises from alcohol in long, colourless needles, melts at 62", and 
is very readily soluble in all ordinary solvents, except water, in which 
i t  is insoluble. 

Orthonitrometachlorophenyl-/3-lactic acid (m. p. 15ao), prepared as 
previously described (Loc. cit.) from the lactorre, 

N O , . C , H , C l * C H < ~ ~ ~  > CO 

(m. p. 147" with decomposition), or from the lactamide, 

(m. p. 142'), is very readily soliihle i n  alcohol, chloroform. ethyl 
acetate, aild light petroleum, but rather more sparingly in ether, 
benzene, and warm water, and insoluble in light petroleum; i t  dis- 
solves in sulphuvic acid, yielding a bluish-green solution. The calcium 
salt and the salts of the alkalis are soluble in water, but the barium, 
copper, and lead salts are iusoluble ; the  silver. salt crystallises from 
nwmokiia in colourless needles, is soluble in hot water, and rapidly 
darkens on exposure to light. The ethyl salt, C1,Hl2CINO5, crystallises 
from light petroleuni in colourless, h e x a g o d  plates, melts at 48", and 
i s  readily soluble in alcohol, ether, ethyl acetate, benzene, and chloro- 
form, but only sparingly in light petroleum. 

A comparison of the properties of the two orthonitrometachloro- 
phenyl-/j-lactic acids (m. p. 152" and 156" respectivelj) and of those 
of their derivatives shows, beyond doubt, t h a s  t'he t w o  acids are not 
identical. 

Chlo~odihydroxyrlih~~i~d~oq~~inoline [H, : (OH), : CI=3' : 4' : 2' : 4 : 31, 
prepared by reducing 01% hon i t ro m e tac hlorop I I eriy lac ti c: acid (m. p. 
152") with ferrous sulphate and ammonia, crjstallises from ctbpl 
acetate in slender needles, melts at 172", arid is readily soluble in 
alcohol and warm water, but more sparhigly i n  chlorofornl, bcnzene, 
and ether, and insoluble in light petioleum ; when its aqueous solu- 
tion is warmed with ferric chloride, there is produced a bright red 
coloration which disappears on cooling, and, wheri boiled with water, i t  
is converted into chlorocarbostyril (m. p. 262-263"), identical with the 
conipoutid prepared by Ein horn and Lmch from parachloroyuinoline. 

NO,*C,H,C I* C: I4 (0 a) *CH2* CHO 
(Zoc. c i t . ) ,  is a colourless oil, readily soluble in most ordinary solrents, 
except l ight  petroleum ; its / ,ydwzme,  ClsH ,4N30dCl, crystallises in 
long, orange-red needles, melts a t  382", and is readily soluble in 
benzene and chloroform, but mure sparingly in alcohol and glacial 
acetic acid, and very sparingly in ether and light petroleum, 

Orthonitrometamethoxy phenyllactic acid (m. p. 1M0) is readily 
soluble in warm water, alcohol, chloroform, and ethyl acetate, but 
more sparingly in ether, aud very sparingly iu light petroleum and 
Iwnzene; when heated with concentxated sulpharic acid, it gives a 
green solution, the colvur of which changes first to violet, arid then 
to a bIowriish-red 011 Loiling, 'The potassium salt crystallises fro111 

Orthonitroruetachlor1 ~pheii~l-~-lt tctaldthyde, 
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hot water i n  lustrous plates ; the calcium salt is readily soluble in  
water, but the barium salt and the lead salt ave insoluble. 
Orthonitrometamethoxycinnamic acid (m. p. 224.5-225.5") is 

soluble in glacial acetic acid and ethyl acetate, but only sparingly 
soluble in benzeue, ether, and chloroform, and almost insoluble in 
light petroleum. The silver salt, CI,H,N05Ag + $H20, crystallises 
from dilute alcohol in colourless needles, quickly turns  browii on ex- 
posure to light, and is readily soluble i n  alcohol and ammonia, but 
only sparind in hot water. The calcium salt, ( C,nH,N05)2Ca + 2H20, 
crystnllises from diliite alcohol in colourless needles, and is insoluble 
in water ; the barium salt and the dark blue copper salt ( + 2 H 2 0 )  are 
crystalline. The ethyl salt, C12H,3N05, is readily soluble in alcohol 
and ethyl acetate, biit more sparingly in benzene and chloroform, and 
very sparingly in ether. and light petroleum; i t  crystallises from 
alcohol in long needles melting at 72.5". 

Paramethoxydiliydroxydi bydroquinoline (Zoc. c i f . ) ,  prepared f rom 
orthonitrometamethoxyphenyllactic acid, cr~ystallises from cold water 
in colourless needles, melts a t  177", and is readily soluble in alcohol, 
ethyl acetate, and wat'm water., but o d y  sparingly in chloroform and 
benzene, and almost irisoluble in ether and light petroleum ; when 
warmed witb ferric chloride in aqueous solution, it gives a blood-red 
coloi-ation, which chauges to a brownish-red at, a higher temperature. 

Ynramafhoxycur-~osty1.il [OH : OMe = 2' : 3 1  separates from etbyl 
acetate in yellow or brown, rhonrhic crystals ( a  : b : c = 
0 8880 : 1 : 0.3866), melts :it 218-2319', and is readi!y soluble in 
alcohol, chlorofortri, and ethyi acetate, b u t  only sparingly i n  benzene 
and water, and insoluble in ether arid light petroleurn. 

b .y 

P. S. I(. 

Synthesis of Quinaldine. Ry W. v. MILLER (Ber., 24, 1720- 
1728).-'l'he author gives in detail t be various hypotheses which 
have been advanced to  explain the mechanism of the formation of 
quinoline derivatives when aniline is heated with cer*tain aldehydic 
compounds in the presence of hjdroclrloric acid. The assumption 
that t'he initial iuteractioii takes place between the aldehydic oxy- 
gen and fhe hydrogen atom in the ortho-position to the amido- 
group of aniline, a side chain being introduced which subsequently 
f o r m s  a closed ring, appears at first sight plausible, arid is in 
i~ccordaace with the view that &he methyl group in quinaldine 
occupies the positiun 2' ; i t  seems specially to  apply to those cases in  
which the formaoion of a quinoline derivative is possible ; for in  cases 
in which i t  is not possible, the aldehjde residue takes up the para- 
position to  the amido-group, as instanced in the formation of a tri- 
phenylmethane derivative trom aniline and beuzaldehyde. This 
hgpothesis fails, however, to explain the fact that  the yield of 2'- 
phenylquinoline, by heating cinrramic anilide with hydrocliloric acid, 
is not improved by the presence of cintramaldehyde. I t  is well known 
that alkyl derivatives of aniline ere formed RS bye-products in the 
synthesis of quinoline derivatives ; and it seems feasible that when 
aniline, aldehyde, and hydrochloric acid are heated togetlier, ethyl- 
idcne aniline is first produced, and that this interacts with another 
molecule of' aldehyde, giving rise to the compound NPh:CH*CH:CHMIle. 
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This could not be put t o  the test, as, according to Tollens (Ber., 17, 
659), ethylideneaniline cannot be prepared. When, however, valer- 
ylideneaniline (Lippmann and Strecker, Abstr., 1879, 462) is mixed 
with vrrleraldebyde in  molecular proportion, and hydrocbloric acid 
added, a violent reaction ensues, and, after boiling the mixture for 
several hours, n good yield of 2'-isobuttyl-3'-isopropg\qninoline (Spady, 
Abstr., l8b6,  263) is obtained. When the order of the rerigents is 
altered, or when valerylideneaniline is heated with hydrochloric acid 
alone, the yield of the quinoline derivative is greatly diminished. The 
author is of opinion, therefore, tha t  the intermediate compound 
CHMe2*CH2*C H :C ( CHMe2)CH:NPh is initially formed, which then 
undergoes isomeric change in to isobutylisopropylquinoline. The 
same result is obtained when ralerylideneaniline is fused with 
anhydror,s zinc chloride. 

C,H,Rle*N:C M e*C 00 H, 
is fused with zinc chloride, a considerable yield of toluquinaldine and 
paramethyl-a-cinchoniiiic acid is obtained. Schultz (Ber., 16, 2GW) 
found that the initial product of the action of aldehyde on aniline was  
the compouiid NPh:CH.CH:CHALe,NH2Ph ; assuuiing that aniline is 
split off when this is fused with zinc chloride, crotonylideneaniline, 
NPh:CH*CH:C HMe, would be the intermediate compound in this 
instance. When the side-c:ha*ns of these intermediate bases form tt 
closed ring, dihydroquinoline derivatives might be expected to be 
formed, and this finds confirmation in the investigntion of aldehyde- 
green (compare v. Miller and Plocbl, this vol., p. 1070). I n  the cast: 
of dihydroquinaldine, however, this is so unstable that a portion is 
oxidised to quinaldine, whilst another portion is converted into tetm- 

When toluidopyruvic acid, 

h jdro  quinal di ne. A. R. Li. 

Colouring Matters fram Hydroquinaldine. By W. v. M T L L K I ~  
and J-. P L o c l i L  (Bey., 24,1715- 17.LO).-'l'et1~ahydroquinaldine is puri- 
tied by means of the acetyl derivative. When tetrahydroquinaldine 
(17  grams) and paraiiitrobenzaldehyde (8 gr*ims) are dissolved in 
absolute atoohol and heated or1 the water-bath for two hours with 
zinc chloiide (20 grams), and the residue, after removing the zinc 
\z ith a concentrated solution of sodium hydroxide, is c*ollected, wilshed, 
dried, and dissolved in hot alcoholic hydrochloric acid, yellow flocks 
separate on cooling. Tlie base obtained by treating the latter with 
ammonia is ;hmorphous, and dissolves readily iii benzene, alcohol, 
and ether; on adding petroleum to its solution in benzene, yellow, 
amorphous flocks separate ; hut the sulwtatice was not obtained in the 
pu1.e state. On treating it with chlorauil in alcoholic solution, a 
green dye is formed. 

Amid ophen y ltlitetrah ydroquin ald!jl methan e, CZiH3,N3, is formed w 11 en 
the last-described base is reduced with tin and hydrochloric acid. 
After removing the tin by a current of hydrogen sulphide, the base is 
precipitated by ammonia ; it is dissolved in alcohol and evaporated, 
redissolved in hydrochloric acid, and again prezipitated by ammonia ; 
i t  is then repeatedly dissolved ii: benzene and reprecipitated by light 
petroleum. It is a colourless, amorphous snbstance, soluble in alcohol, 
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cther, and benzene, but insoluble in petroleum and water, and yields 
a reddish-violet dye on treatment with chloranil in alcoholic solution. 
Solutions of its Halts give amorphous pecipitates with platinic or  
mercuric chlorides. The naonobenzoyl cleriuative, C,H,N,O, is pi'! - 
pared by shaking a solution of the base in benzene with benzoic: 
chloride and sodium hydroxide ; it forms small, silky, nodular aggre- 
gates of crystals. 

C'oncersion of the Amido-compound iwto t h p  Quinrrldiiae .Ileriantice.- 
The amido-compound (40 grams) is dissolved in concentrated hydro- 
cliloric acid (100 grams) and heated on the water-bath; aldehyde 
(25 grams) is gradnally added and the heating continued for three 
hours; i t  is well diluted and treated with hydrogen sulphide and 
sulphurous anhydride, when resinous substances are precipitated ; 
d t e r  removing these, ammonia precipitates the lc-uco-babe as a 
brownish, amorphous compound which is readily soluble in alcohol, 
less in benzene and ether, and still less in light petroleum. It yields 
a bluish-green dye on oxidation with chloranil. 

Trirctrah!ldroquinirIdylncethcLiae, C H [ CSN13.,Me13, is formed when 
the last-mentioned crude leuco-base is heated 011 the water- bath witli 
tin and hydrochloric acid. A certain quantity of the hydrogenatiou 
product is extracted, after the addition of sodiurn hydroxide to the 
sulution, by ether, whilst the main quantity is obtaincd horn the 
stannochloiide which separdtes out ; the latter is repeatedly heated 
with sodium hydroxide, the dried cake extracted with ethcr, and the 
ethereal solution filtered and evaporated, The residrie is dissolved in  
dilute hydrochloric acid, aiid atter adding mater and filteriiig, the 
base is precipitated with ammonia; i t  is then dissolved in benzene, 
and the resinous substances precipitzded by Adding light petlroleum ; 
the  base then separates after a while In almost b h k e  flocks. It is 
soluble in alcohol, ether, arid benzene ; its solutioii in benzeue, when not 
too concentrated, is not, piwipitated by light petroleum. A beautiful, 
bluish-riolet dye is obtained on oxidation with chlormil in ethereal 
solution, which is converted into a green dye by heating with methyl 
iodide, but not by hydrogcn sulphide and sulphurous anhydride ; 
hydrochloric acid also determines the change f iom blue to green, but 
iii this case the blue is repyoducea by diluting with water ; its analogy 
to methyl-violet is therefore unrnistakab:e. A .  K. L. 

Fluorescent Derivatives of Aromatic Diamines. BJ- W. r. 
MILLEE (Ber., 24, 1729-174.5 ; compare Schifl and Vamni, Awmlen, 
253, 319; Abstr., 1890, 139).-'l'he i.esults described below are alto- 
gether at variance with those of Schifi  and Vanni (Zoc. cit.). When 
mctapbenylenediamine hydrocliloride (15 grams) is dissolved in about 
1 litre of alcohol and heated OIL the water-bath for 1+ hour with 
oenanthaldehyde (35 grams), a green, fluoi escent solution is obtained, 
nnd on adding an alcoholic solution of piciic acid and some ether, the 
picrate separates after a time, togrther with much brown oil ; it is 
crystsllised from glaciai acetic acid, and the crystals treated with 
ammonia, the resulting brown oil being extracted with etlier. ,4 
brown, crystallii~e mass is obtained on evaporating the ethereal solu- 
tion, xhicb, 011 repeated crystallisation from alcohoi, furms, on drjing, 
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white, felt-like needles of the composition C,H,N,. The pnre base 
is readily soluble in most solvents, but sparingly i n  alcohol ; its alco- 
holic solution does not exhibit fluorescence, and the latter property in 
solutions of the crude base appears to be due to the presence of n 
hydrogenised derivative ; it melts at 30-51". The hy.$rochZoride dis- 
sociates when heated with water. 

is obtained when concentrated hydrochloric acid and platinic chlorido 
is added to an alcoholic solution of the base, and the precipitated 
compound crystallised from alcohol containing hydrochloric acid 
and platinic chloride ; i t  forms an orange-yellow, crystalline powder, 
and melts at  201-210" with decomposition. The composition of the 
Iattcr compound is, according to Scliiff and Vanni, SCl,H32N,,H,PtCl,. 
The picrate ci-ystallises from alcohol in small, bright-yellow, felt-like 
needles, and melts a t  104". The base is a diaInyl~~~ihe;ey~plienanthl.oEine, 
and its constitution is proved by the following experiments :- 

Nilroum y I h eay 1 q uinoliae, 

The platinochloride, 
C'.,,H52N,,H,PtCl, + 2HZ0, 

NO,*C,NH,(CG813!*CbHll [NO2 : CsH13 : CjH11 = 4 : 2' : 3'1, 
is prepared by heating metanitraniline (15 grams) disqolved in 
ttlcohol (500 c.c.) on the water-bath with cenaothaldehyde (20 grams) 
for l a  hour. The solution of the crude substance exhibits a 
faint-green fluorescence, and the Imse is purified hy convertiilg it 
illto the picrdte and crystallising the latter from glacial acetic Acid, 
decomposing with ammonia, and extracting with ether ; 011 repeatedly 
cr j  stttllising frorn alcohol, i t  forms small, white, Felt-like needles, 
dissolves readily in benzeiie, chloroform, and carbon bisulphide, but 
less easily in ether, petroleum, acetone, and alcohol ; i t  is insoluble in 
dilute acids, and melts at 53". The pltztiizochloride cryntdlises from 
alcobol in reddish-yellow needles ; the picrde separates from alcohol 
in glittering, friable plates, and melts at 153". 

The omitlo-deriratire, C2,,H:flNt, is obtained when the nitro-corn- 
pound (10 grams) is dissolved in alcohol and heated o n  the water-. 
bath for an hour with stannous chloride (25 grams) and hydrochloric 
acid; the solution is poured into a hot, coucentrated solution of 
soclium hydroxide, and, after diluting with water, extracted with 
ether; 031 distilling of-l' the latter, a i-ed oil is obtained, which solidifies 
to a reddish-bi*owu mass and dissolves in alcoliol with a green fluor- 
escence. It, is crystallisecl from petroleum, nnd forme a white, 
felt-like mass of crj-sbtils wliicli change to red in the air, especially in 
the moist. condition ; it is readily soluble i r i  alcohol, ether, benzene, 
and chloroform, spaiiiigly in pcti*oleum, and melts at 68-69. The 
yicrute crystallises from aJcoho1 in long, yellow, woolly needles, 
sinters a t  180", aud melts a t  194" with decornpositim. The platino- 
chloride separates from ~I(*ohcl containing platinic chloride L I I ~  hydro- 
chloric acid i n  small, tlense, orange-yellow platvs containing 4 mols. 
H20 which effloresce in the air. When the amido-derivative 
(20 grams) is dissolved i t 1  1 litre of water and heated on the water- 
bath for an hour. with cenanthaldehyde (20 grams), a dark-red soln- 
tion having a green fluorescence is ohtairied ; sodium nitrite (10 grams) 
is then added to decompose tlie unaltercd amido-derivative, and the 
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base isolated br means of the picrate ; it is identical with the above- 
described diamyldihexylphenauthroline, and has the following ~011- 

stitation :- 
CbH,l*T:CH*$ -$-N:$l*CBH,., 
CsH,,*C:CH*C*N:CH*C.CH:C.C,H,, 

Di~nefhylpl~eizanthroline, CIAHI?N?, is prepared by heating meta- 
phenylenediamine hydrochloride (25 grams) and concen tratecl hydro- 
chloric acid (75 grams) at 110" in a sulphuric acid bath, with the 
gradual addition of paraldehyde (60 grams) ; the temperature is then 
raised to 150-16W, and the mixture maintained at this for four  
hours; i t  is then diluted with water ('2 litres), fillered, and hoi'e(1 
with sodium nitrite; on again filteriig the solution, i t  exhibits a 
green fluorescence when diluted with water. Sodium hydroxide is 
added, aiid the precipitate collected and dried, both the latter ancl 
filtrate being then extracted with ether;  on distillation, the base 
passes over above 360" as a yellow oil which solidifies to a transparent 
cake; the yield is 16 gmms. I t  is purified by dissolving in dilute 
hydrochloric acid and nearly nentralising with ammonia ; the dark- 
hrown substance which precipitates is then quickly filtered off, an 
excess of ammonia added to the filtrate, and the crjstalline, hydrated 
base, which sepnrates after rt time, collected ; it melts a t  76-78", and 
fortns long, colourless, anhydrous needles on crystallisation fronl 
light petroleum, and then melts a t  97-98'. It is readily soluble in 
most organic solvents, and in dilute acids, but sparingly soluble in 
cold light petroleum and wafer, more readily in a hot aqueous solu- 
tion of ammonia. Solutions of the pure base do not exhibit fluor- 
escence; i t  is not very volatile with steam. When heated wit11 
tin and hgdi-ochloric acid on the water-bath for  five hours, the 
resulting solution exhibits no fluorescence. It is rendered alkaline 
by sodium hydroxide and extracted with benzene ; the benzene solu- 
tion is theu shaken with benzoic chloride and 10 per cent. sodiuni 
hydroxide for 10 hours, and after separating from the aqueous 
portion, repeatedly extracted with very dilute hydrochloric acid, 
tram which, on neutralisation with ammonia, the monobewzo?/Z deril-n- 
f i i :e  of the octohydro-bass separates. I t  is crystallised once from dilute 
alcohol, and twice from 8 mixture of light petroleum and benzene, 
and melts at 167-168'; i t  forms a solid nitroso-derimtivc. From the 
above benzene solution, extracted with dilute hydrochloric acid, ft 

second compound is obtained as a viscid mass which does not solidify 
when kept over su 1 phu t i c :  acid. When me tap11 eny lened iamine h y d ro- 
chlol-ide is dissolved in alcohol and heated on the water-bath for four 
hours with twice its weight of aldehyde, a small yield of the dimethyl- 
phenanthroline is formed, and the latter is likewise obtained by the con- 
densation of metnmidoquirialdine with aldol, or with paraldehyde ; it 
must therefore have the constitution 

N Me 
Me<-->--<-->. 

N \-/-- 
A. R. L. 
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Triquinylmethane. By E. NOELTIKG and c. ScHwamz (Ber., 24, 
1606--1609).--The authoi-s call the group C9NH, quinyl. 

TriquinyZmetliane, CH(CgNHe)3, is obtained by beating a mixture 
of pararosnnilirie (22 grams), glycerol (64 grams), sulphuric acid 
(52 grn,ms), and picric acid (7 grams) for 3-4 hours a t  140-150O. 
The cold melt is poured into water, carefully neutralised with soda, 
;ind the brown precipitahe dried and extracted with benzene. The 
benzene solution is shaken with dilute sulphuric acid, and the base 
l*eprpcipitated with ammonia in ice-cold solution. It is obtained as a 
greenish powder, which is dissolved in benzene, and petroleuni added 
as loug as resinous compounds are precipitated ; the solutior, is then 
filtered and allowed to crystnllise in a vaciium over paraffin and 
sulphuric acid. It crystallises in white needles and melts at 202" ; 
from alcohol it ci=ystalliscs in phteq, melts a t  97-98' with loss of 
water, or alcohol, of crystallisation, solidifies a t  a higher temperature, 
and melts tinally a t  2dd". I t  is easily soluble in alcohol, benzene, 
and ether, sparingly in light petroleum, carbm bisulphide, and boiling 
water, aud gives no coloration with cbloranil and lead peroxide in 
acetic acid soluiion. The salts are easily soluble, with the exception 
of the picrate and pla tinochloride. The trihydrochloride is obtained 
by leading hydrogen chloride into a solution of the base in benzene ; 
it crystallises in white plates, is soluble in water and alcohol, and 
insoluble in benzene and absolute ether. The picrute is obtained by 
mixing alcoholic solutions of t riquinylmethane and picric acid, and 
crystall ises from diluke alcohol in slender, yellow needles. The 
platinochloride, 4C,,H,2N,3C13,3PtC 14 + 3HZ0, is obtained in yellow 
crystals; it is sparingly soluble in cold water, more easily in hot 
witter and alcohol, Itnd ciykl l iscs  with 3 mols. H20, which i t  loses at 
1 2 0 O .  The rnethiodide, CH(CyNHsMcI),3, is obtained by heating the 
base with excess of methyl iodide at 105" for three hours. It crystal- 
lises in yellow plates or needles, melts at 265-266" with decomposition, 
and is easily soluble in water, sparingly in a h b o l ,  and insoluble in ether. 

Triquin?/lcwrbinoZ, 01<*C(C9NH6),, is obtained by oxidation of tri- 
quinyltnethane with chromic acid in acetic solution. It crystallises 
in white needles, melts at, 108', dissolves easily in benzene and alcohol, 
sparingly in light petroleum, and forms easily soluble salts and a 
yellow, we1 1-crystctllised platinochloriclc. The authors have been 
unable to obtaiu dyes from triquinylmethane. 

Diyuir, ylketone, CO(C9NH,),, is obtained by heating a niixture of 
ciinmidobenzoplienons (I0 grams), glycerol (29 grams), sulphuric 
acid (24 grams), and picric acid (3  grams) tit 140-150" for four 
hours. It crystallises irom dilute alcohol in long iieedles, melts at 
174', is easily soluble in alcohol, sparingly in boiling water, forms 
easily soluhlc salts, and yields qninoline wlicn heated with soda-lime. 
The hydro,:hloride forms long, white needles, very soluble in water 
and alcohol, and melts above 200"; with platitiic chloride i t  yields 
sparingly soluble double salt. E. C. R. 

Derivatives of Pyrazole. By L. CLAISEN and P. ROOSEN (Ber., 
24, lS88-1894).-3 : 1 -~i\Zeth~lphenylpyrazole hns been prepared by 
Know (AniiaZ:n, 238, .202), and the  5 * 1-derirarive by Knorr and 
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Lauhmann (Abstr., 1889. 409). When the niethylphenylpyi-azole 
obtained from acetoacetaldehyde (Claisen and Stylos, Abstr., 1888, 
671) is cooled by a freezing mixture, it solidifies in part to a crystal- 
line mass which has all the properties of the 3 : 1-derivative (Knorr, 
lo/: c i t . ) ,  and yields on oxidation R phenylpyramlecarboxylic acid 
melting tit 14(i0, whilst the pbenylpyt.azolecnrbox.ylic acid obtnined 
from the liquid portion resembles the 1 : 5-derivahive. The nietliyl- 
plienylpyrazole obtained from acetoacetaldehyde is thei8efor.e a, mix- 
ture of the 3 : 1 - and 5 : I -derivatives. 

Phenylhydrazine atid acetopyruvic acid react, toyether with the 
form a t  i on of R m c t h v 1 phen yl pyrazol ecarbox y l i c ttc id (compare C laiseii 
and Stylos, Abstr., 1888, 676) ; this crystnllises in  short prisms con- 
taininq 1 mol. H20, and melts a t  106"; the m e t h y l  sult is a liquid 
hoililig at 255-5'56" under a pressure of 109 mm. ; the amide melts 
a t  146". The sodium salt has astrongly diuretic action. When heated, 
the carboxylic acid yields 5 : 1-metbplplietiylpymzole, whose identity 
with that of Knorr and Laubmann (toc. c;t .)  is established by a study 
of the mPthioditll,, the ethiodide, and the platifioclrloride, a n  account of 
which will be given later. 

1 : 5-Phenylp?~rnzoleca~bo.rylic acid is obtained on oxidiaing the cor- 
responding methyl phen.vlpyrazole with potassium permaiignnate ; i t  
melts at 183". and is not identical with tha t  obtained by Kriorr and 
Lstubmann (luc. cit., 419) ; the latter must, therefore, have the con- 
stitution 1 : 4. 

1 : 3 : 5- Phe~iylpyrazoledicarboxylic acid (Balbiano, Abstr., 1890, 
1164) is mokt conveniently prepared by heating 5 : 1-metbylphenyl- 
pyrazolecarboxylic acid with a solution of potassium permangamte 
for 1-2 hours ; the acid melts at 266" with decomposit$ion ; the di- 
m e t h y l  salt melts a t  127-128", and the dini,rit?e a t  190" Wheu 
either the dicarboxylic acid or  its calcium salt is heated, 1 : 3-phenyl- 
pyrazolecarboxylic acid is obtained. 

As the 1 : 4-yhenylpyrazolecarboxylic acid is the only one which 
distils with bnt slight decomposition, i t  would appear that  the carb- 
oxyl group is most firmly attached when it occupies the position 4 ; 
aud it also seem9 that this group is m019e tirmly attached iii the 
position 3 than in the position 5 .  It is, therefore, probable that, as 
in the case of the three pyridinecarboxylic acids, tJhe stability of the 
yhenylp~i~azolecnrboxylic acids is the greater the further the carboxyl 
group is reniovecl from the nitrogen atom. Skraup hzs sliown thatl 
the melting points of the amidobenzoic acids and of the pyridinecir1-b- 
oxylic acids are the higher the. further the carboxyl groups are 
~emoved irom the nitrogen atom; this applieq also l,o tbe phenyl- 
py.razolecarboxylic acid, the 1 : 4-acid having the Iiigliest melting 
pan t .  

is 

obtained when acetylacetone is heated with phenylhydrazinepara- 
sulphonic acid; it is a crystalline compound, sparingly soluble in 
water, and yields the correspotidinq phmol on fusion with potash. A 
description of these and analogous compouiids wil l  f o i u  the subject 
of a future communication. A. R. L 

CMeIe:?H 
N = CMe' The dim e t h y ? p h e i t 2 / ~ y m z o l e s u l p  h o n k  acid, SOJH*CbH* < 
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Amidisoxaxole. By H A N R I O T  ( CoVbpt. WYhd., 112, 796 - 799).- 
When propionglpropionitrile is dissolved in concentrated aqueons 
potash. and the solntiolt is mixed with hydroxylamine hydrochloride, 
there is considerable deyelopment of heat, and an oily liquid sepa- 
rates. This is conrei.ted into a crptalline hydrochloride by the 
acticii of gaseons hydrogen chloride, and tho base is agaiu liberated 
by the action of potash. 

The base has the composition C,H,0h'20; i t  crptallises in long 
needles, melts at  M", and shows great tendency to remain in  
superfusion, and boils cat 180" under a pressure of 200 mm.; it is 
slightly soluble in watei; and insoliible in light petroleum, but dis- 
solves readily iii alcohol, ether, or chloroform. The hydrochloride, 
CaH,,N20,HC1, is crystalline, and the platiimhloride forms 0 1  ange 
octahedra, but both compouiids are unstable in solutlion. When 
heated with hydrochloric acid at 120", the base iq completely con- 
verted into ammonium chloride, hydroxylamine hydrochloride, and 
dietlryl ketone. With avetic chloride, i t  yields a derivative C6H,AcN,0 
which melts at 160-162", and is only slightly soluble in water, ether, 
or chloroform. but dissolves readily in alcohol or acetone. 

Nitrous acid interacts energetically with a solution of the bwo in 
dilute bydroGhloric acid, and the product separates in yellow 1ameIh 
which melt  at 65", tind detonate violently if heated above 100"; i t  
dissolves in alkalis forming a red solution, arid is reprecipitated by 
acids. 

A solution of the base in nnhyclrous ether combines directly with 
1 mol. of bromine, and ft dibroruide separates. 

From its mode of formation, the compound should be tbe oxime 
of propionylpropionitrile, hu t  the latter would be acid and not basic, 
and, being saturated, would not combine d i ~ e c t l ~  with bromine. 1 ts 
composition arid properties agree with the view tbat i t  is an iso- 

$!Me:C (NH,) 
lueride of the oxime, metltylethylamidoisoxazole, >, the CEt:N-0 
oximo being first formed, but combining with a molecule of water 
and undergoing molecular transformation, the niolecule of water 
being afterwards eliminated under the influence of heat. or potassium 
hydroxide. 

The product of the action of bromine on the base is amorphous, 
and is decomposed by water into equal molecular proportions of 

$lMeBr*CO 

which crystallises in bnlky, highly refractive octabedra, insoluble in 
water, but soluble in alc.oho1, ether, or chloroform. It melts a t  41°, 
and cannot be distilled even in a vacuum. It, dissolves iu solutions 
of alkali hjdmgen sulphites, and yields a crystalline compound with 
hydroxylamine hydrochloride. Sodi urn amalgam removes all the 
bi omine and yields two crystalline products. 

a mmon in  m bromide and bromome th yle t hy loxa 2501 one, > 0 9  CEt=N 

C. H. B. 

Azonium Bases. By 0. N. WITT (Bw., 24, 1511).-The 
method for the ayritliesis of azonium bases recently published by 
b'ehrmann sud Messinger (this vol., p. 945) has beell described four 
years ago by the acitlior (Abstr., 1887, 729). 
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Azonium Bases. By F. KEHRMANN and J. MESSINGER (Ber., 24, 
1799).-A reply to the commuuication of 0. N. Witt  (preceding 
abstract), in which the latter claims priority for the reaction for pre- 
paring aaonium bases described a short time ago by the authors (this 
vol., p. 945). They express their regret at their oversight of Witt's 
previous paper. H. G. C. 

By P. KEHRMANN and J. MESSINGER (Ber., 24, 
1874-1876 ; compare preceding abstracts) .-The compound obtained 
by the interaction of benzile and phenylorthophenylenediamine is 
quite different. from that obtained from benzoin and phenylorthophenyl- 
enediamine ; the latter compound, prepared according to the method 
of 0. Fischer, melts a t  116-1 17" with previous softening, is insoluble 
in water and dilute mineral acids, but dissolves in alcohol with 8 
bluish-green fluorescence. The salts are blood-red, and readily 
undergo dissociation on the addition of water. The relations between 
the azonium bases, the quinoxaline bases, and the indulones are 
shown bg the following formulae :- 

Azonium Bases. 

N z C P h  
C6H'<BPh*t'HPh ' 

.izonium ba.se from benzile Quinoxaline base from benzdin 
and phenylphenylenediamine. aud phenylphenylenediamine. 

Indulone from oxvauinone and 
phenylphenyle&diamine. 

J. B. T. 
A New Class of Fluorescent Colouring Matters of the 

Quinoxaline Series. By 0. PISCHER and Bl. BUSCH (Bey., 24,  
1870-1874; compare this vol., p. 747).-Reference is made to a, 
recent paper by 0. N. Witt (Ber., 24, 1511), regarding the identity 
of these quinoxaline derivatives with the azonium bases; since the 
latter compounds contain oxygen, whilst the former do not, Witt's 
claim appears to be a mistake. 

1-2-3-Triphengl-l-2-hydronaphtbaquinoxaline, prepared from benz- 
oin and p-phenylortbonaphthylenediamine, when treated with ferric 
chloride, is converted into the corresponding azonium base 

N-CPh 
C1oHu<NPh( OH) :bPh' 

which crystallises from alcohol in yellow, 1ust.rous prisms, and melts 
at  167" with previous softening at 262". The solution in alcohol, 
benzene, or ether exhibits a yellowish-green fluorescence ; the addition 
of hydrochloric acid to an alcoholic solution of the base produces a 
yellow colour. The normal salts are strongly fluorescent i n  aqueous 
solution, but this disappears on adding mineral acids. The nitrate 
is sparingly soluble in water, and is deposited in yellow crystals ; the 
hydrochloride crystallises from dilute alcohol in dark-yellow needles. 

VOL. LX. 4 e  
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1110 ABSTRACTS OF OHEMIOAL PAPERS. 

The same base is also formed by heating benzoin and /3-phenylortho- 
naphthylenediamine with zinc chloride at 200" ; the zinc chloride acts, 
therefore, like acids and facilitates the oxidation of intermediate 
hydro-derivatives. 

1-3-D~~~enylet~onapht7tazonizLrn bromide is prepared by heating 
bromacetophenone with P-phe~ylorthonaphthyleuediamine in alco- 
holic solution for a short time; i t  crystallises in lustrous, yellow 
plates, and exhibits a yellowish-green fluorescence when dissolved in 

NPh(0H):bH ' dilute alcohol. The corresponding hydroxide, CIoH,< 
is obtained by the action of soda on the preceding compound, and is 
deposited from alcohol in lustrous, transparent crystals melting at 
148" with previous softening at  100". In  glacial acetic acid or alco- 
holic solutions, the base is highly fluorescent, but does not show this 
property when dissolved in ether, benzene, or light petroleum. The 
nitrate crystallises in yellow, silky, lustrous needles, and is sparingly 
soluble in cold water. J. B. T. 

Formation, Properties, and Constitution of Osotriazoles. 
By H. v. PECHMANN (Annalen, 262, 265-277). - Osotriazole, 

>NH, is one of the four isomeric compounds which can, theo- 
CH:N 
retically, be derived from pyrroline by substituting two CH- 
groups by two atoms of nitrogen ; derivatives of two of the three 

>NH, and of remaining isomerides, namely, of triazole, 

N==CPh 

7 H:N 

qH:N 
N:CH 

P:CH>N, are known, but the fourth isomeride, 
N:CH pgrrodiazole, 

I j J Z N  >NH, and its derivatives have not yet been prepared. 
CH:CH 

Three derivatives of osoti.iazole have been previously described 
(Abstr., 1888, 1287) as " osotriazone " derivatives ; the more suitable 
term osotriazole will be used in future. 

Osotriasole derivatives containing a, hydrocarbon radicle in the 
place of the hydrogen of the imido-group are formed, or can be 
obtained, by the following reactions :-( 1.) By boiling osotetrazones 
with acids (loo. cit.) ; the yield is about 20 per cent. of the theoretical. 
(2.) By the decomposition of the phenylosazones, either by boiling 
with acids or by dry distillation ; the yield is small in both cases. 
(3.) By treating hydrazoximes with phosphorus pentachloride (yield 
about 20 per cent. of the theoretical), acetic anhydride (yield 25 per 
cent. of the theoretical), or very dilute alkalis (yield about 50 per 
cent. of the theoretical). (4.) By the elimination of alcohol from 
hydrazoximes which are derived from a secondary hydraxine contain- 
ing at least one fatty radicle ; the yield in the only case yet investi- 
gated is a t  least 80 per cent. of the theoretical. 

The reactions (3) and (4) are fully described in the following 
abstracts. 

The osotriaaole derivatives are yellowish or colourless oils, having 
a slight alkaloid-like smell; they boil a t  a temperature above 200" 
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without decomposition, and solidify at a low temperature. Osotri- 
azole itself is a feeble acid, but its n-alkyl derivatives are weak bases. 
n-Phenylosotriazole and its alkyl substitution products have, gener- 
ally speaking, the properties of aromatic compoiinds, and form nitro-, 
amido-, and sulpbonic acid derivatives ; on oxidation, the fatty alcohol 
radicle is converted into the carboxyl-group, which can be eliminated 
by the usual methods. 

The reaction with diazobenzene salts previously described (loc. cit.) 
is not given by pure osotriaxoles. 

The constitution of the osotriazoles is proved by their methods of 
formation and by their properties. F. S. K. 

Methyl-n-phenylosotriazole and its Derivatives. By A. JONAS 
and H. v. PECHMANN (Annulen, 262, 277--302).-The acetyl depiva- 
tive NHPh:CMe*CH:N*OAc is best prepared by adding dry, finely- 
divided methylglyoxalphenylhydrazoxime ( Abstr., 1889, 47) to acetic 
anhydride (3 parts) heated at  50°, stirring vigorously until the acetate 
begins to separate out with development of much heat, and then im- 
mediately cooling in a freezing mixture with constant stirring, so 
that the temperature does not rise above 70-80'. After about 
10 minutes, the whole solidifies; the product is then mixed with 
water, kept until the acetic anhydride is decomposed, and finally 
washed with water. It crystallises from dilute alcohol in long, flat, 
colourless needles, melts at 163", and is readily soluble in acetone,, 
chloroform, boiling alcohol, glacial acetic acid, and benzene, but more 
sparingly in light petroleum, ether, and carbon bisulphide, and in- 
soluble in water and cold dilute soda; when heated alone or with 
acetic anhydride, it is converted into methylphenylosotriazole. 

Methyl-la-phenylosotriazole, previously described as an osotriazone 
derivative (Abstr., 1888, l287), is best prepared by boilinq the crnde 
acetyl derivative of methylglyoxalphenylhydrazoxime (100 grams, 
2 parts) with crystalline sodium carbonate (1 part) and water 
(30 parts) for 24 hours; after adding a little soda, the oily osotri- 
azole is distilled with steam to free it from resinous substances, 
methylglyoxalphenylhydrazoxime (10 grams), and the hydrazone of 
pyruvic acid (10 grams), and the distillate treated with small quanti- 
ties of an alkaline solution of potassium permanganate until a per- 
manent coloration is produced. The peroxide of manganese is then 
dissolved by the addition of sodium sulphite and sulphuric: acid, the 
owtriazole distilled with steam, extracted with ether, and purified by 
fractional distillation; the yield is about 5@ per cent. of the acetyl 
derivative employed. It boils at 149-150. under a pressure of 
60 mm., at 242" under the ordinary atmospheric pressure, and its sp. 
gr. is 1.1071, 17"/4O. 

TrinitromethyZ-n-phenylosot~azole, C0H,N3(NOJ3, is obtained when 
the preceding compound is introduced into well-cooled, fuming nitric 
acid ( 5  parts), concentrated snlphuric acid ( 5  parts) gradually added, 
and +he mixture then kept at 70-80" until a small portion imme- 
diately solidifies when treated with water. It cryatalliseR from alco- 
hol in long, colourless needles, melts at 138", and is readily soluble in 
ether, glacial acetic acid, acetone, chloroform, carbon bisulphide, and 

4 e 2  

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

18
91

. D
ow

nl
oa

de
d 

on
 3

1/
10

/2
01

4 
20

:4
2:

43
. 

View Article Online

http://dx.doi.org/10.1039/ca8916000996
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hot alcohol, but only very sparingly in boiling water, and insolublc 
in cold water rtnd light petroleum. 

Methyl-n-phenybsotriaxolesulphonic acid is formed, with development 
of heat, when the osotriazole is dissolved in fuming sulphuric acid ; 
the barium salt is only moderately easily soluble in cold water, and 
the sodium salt crystdlises from cold water in colourless, hexagonal 
plates. 

. n-Phenylosotriazolecarboxylic acid (20 grams) is produced, together 
with the corresponding amide (50 grams), small quamtities of the 
nitrile, and phenylosotriazaldoxime (10 grams), when the acetyl de- 
rivative, NOH:CH*C(N2HPh)*CH:N*OAc (100 grams), prepared from 
dinitrosoacetonehydrazone exactly as described in the case of the 
glyoxalhydrazoxime, is boiled with 10 per cent. sodium carbonate 
(1 litre) for 24 hours; on cooling, the oily mixture of the neutral 
products solidifies to a. mass of crystals, and is separated from the 
alkaline solution of the acid by filtration. The filtrate is treated first 
with potassium permanganate, and then with sodium sulphite and 
snlphuric acid as described above, and the precipitated acid sepa- 
rated by filtration. The crystalline mixture of the neutral products 
is agitated with soda to dissolve the aldoxime, and the insoluble 
residue then dissolved in boiling benzene, from which, on cooling, the 
amide is deposited almost conipletely, whilst the nitrile remains in 
solution. When the acid is the desired prdouct, this separation is un- 
necessary ; the mixture of acid and neutral products is boiled with 
soda until the evolution of ammonia is a t  an end and the amide and 
nitrile are completely converted into the acid, and the cold solution 
is saturated with carbonic anhydride to precipitate the aldoxime. 
The filtrate is then treated with potassium permanganate, and the 
;kcid isolated as before; the yield of acid is 65 grams, and of ald- 
oxime 8 grams. In the above reaction, the first product is phenyloso- 
trirtzaldoxime; this compound is converted into the nitrile by the 
elimination of water, then into the amide, and finally into the acid. 

n-Phenylosotriazolecarboxylic acid prepared in this way melts II t 
191-192", and is identical with the acid obtained by oxidising methyl- 
phenylosotriazole (loc. cit.). The potassium salt, C,H,N302K + HzO, 
crystallises from 90 per cent. alcohol in efflorescent plates. The ba&m 
salt, (CuH6N902)2Ba + 2H20, crystallises from hot water i n  trans- 
parent plates; the cadmium salt, (C9BsN,O2),Cd + 2H20, in long, 
colourless needles. The methyl salt, CloHJV302, prepared by passing 
hydrogen chloride into a methyl alcoholic solution of the acid, crys- 
tallises from methyl alcohol in long, colourless needles, melts a t  
89-90', boils at 285-286", and is soluble in most ordinary solvents. 
The ethyl salt, CllHllN302, crystallises in lustrous needles, melts at 
69", and boils a t  305-307". 

When phenylosotriazole or its homologues is treated with sodium 
in boiling alcoholic solution, it seems to be converted into hydro- 
derivatives ; traces of ammonia and aniline are formed, but no fatty 
dhmine. Phenylosotriazolesulphonic acid is decomposed by sodium. 
amalgam in boiling alcoholic solution, yielding ammonia and snlph- 
anilic acid, but fatty diamines are not formed. When phenylosotri- 
azolecarboxylic acid (10 grams) is treated with 4 per cent, sodium. 
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amalgam (280 grams) in alkaline solution, it is decomposed into 
hydrogen cyanide and phenylhydi.rtzidoacetic acid ( 5  grams); the last- 
named compound melts a t  159", and is ideitical with the acid 
obtained by Elbers (Annulen,  227,353) by the reduction of the hydr- 
a.zone of glyoxylic acid. 

n- Phenylosotriazole, ?H:N>NPh, is obtained, together with aniline 

and hydrogen cyanide, when the silver salt of phenyldotriazole- 
carboxylic acid is submitted to  dry distillation ; the yield is 3 grams 
from 15 grams of the silver salt. I t  can also be prepared by warming 
glyoxalosotetrazone (Ahstr., 1888, 1287) with ferric chloride and 
hydrochloric acid until i t  is completely converted into a brown oil ; 
the yield is 3.5 grams from 20 grams of the crude tetrazone. It is 
an almost colourless oil, boils a t  223-224" (716 mm.), and is volatile 
with steam ; it is readily soluble in ordinary organic solvents and in 
concentrated mineral acids, but only sparingly in water, dilute acids, 
and alkalis. When 
boiled with sodium in alcoholic solution, it gives a solution which 
gradually turns red on cooling. The nitro-compound, C8€l6N3*NO2, is 
formed when the osotriazole is treated with well-cooled, fuming nitric 
acid, and the mixture then warmed for a few minutes on the water- 
bath; it crystallises from alcohol in colourless needles, melts at 
183-184", and is readily soluble in ether, acetone, chloroform, and 
benzene. 

CH:N 

It is not acted on by potassium permanganatc. 

n - P l t e ~ y  losolrrinzoleca~rboxy lamide, ' cH>C*CO*NH2, prepared aa 
NPh*N 

described above, crystallises from water in lustrous needles, melts at 
143*5", and is readily soluble in alcohol, ether, acetone, chloroform, 
glacial acetic acid, and hot benzene, but only sparingly in light 
petroleum; on distillation with zinc-dust, it is converted into the 
corresponding nitrile. 

>C*CH:NOH (see above), melts 
T:CH 
NPh*N 

n-Phen y losotriazaldoxime, 

at 115" (compare Pechmann and Wehsarg, Abstr., 1889,35). 

n-Phe72ylosotl.iazuldehyde, {,!,E,f>C*CEtO, is formed when tbe 

aldoxime is boiled for a short time with dilute sulphuric acid; the 
product is distilled with steam and purified by dissolving it in a 
solution of sodium hydrogen sulphite. It melts a t  70°, distils with- 
out decomposition, and is soluble in most ordinary solvents except 
water ; it has a pungent odour, gives the usual reactions of aldehydes, 
and dissolves unchanged in dilute alkalis. The hydrazone, C15H,,N5, 
is precipitated on adding phenylhydrazine to a dilute aqueous solution 
of the aldehyde; it crystallises from alcohol in colourless plates, 
sinters together at 109-llO", and melts between 118" and 1-40" 
according to the manner in which it is heated. It is readily soluble 
in alcohol, ether, acetone, glacial acetic acid, chloroform, benzene, and 
carbon bisulphide, but only sparingly in light petroleum, and insoluble 
in water and dilute soda ; it dissolves in concentrated sulphnric mid, 
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yielding a yellowish-red solubion, which turns dark blue on the addi- 
tion of ferric chloride. 
n- Phen ylosotriazyl alcohol, NPh-N ' CH>C*CH,*OH, is formed, together 

with phenylosotriazolecarlnoxylic acid, when the aldehyde is treated 
with soda at the ordinary temperature. It crystallises from a mix- 
ture of chloroform and light petroleum in small, colourless prisms, 
melts a t  67", and is very readily soluble in alcohol, ether, glacial 
acetic acid, acetone, and hot l ight  petroleum, but rather more 
sparingly in  chloroform and benzene, and only very sparingly in cold 
water; it dissolves unchanged in warm, dilute soda, and with con- 
centrated sulphuric acid it gives a pale-yellow solution. 

Cyano-n-pheny losotriazole, cH>C*CN, is formed in the prepara- NPh*N 
tion o€ phenylosotriazolecaloxylic acid as described above ; i t  can 
also be obtained by distilling the corresponding amide with zinc- 
dust, and by treating glyoxylylcyanosotetrazone (Abstr., 1889, 47) 
with acids, but it is best prepared by boiling the acetyl derivabive 
of dinitrosoacetonehydraxone with acetic anhydride for about two 
hours. It crystallises from dilute alcohol in colourless plates, melts 
a t  94.5", and boils at 190-192" under a pressure of 60 mm. ; it has 
an odonr recalling that of benzonitrile, is readily volatile with steam, 
and dissolves freely in ether, acetone, glacial acetic acid, chloro- 
form, benzene, and carbon bisulphide, but is only sparingly soluble 
in cold alcohol and light petroleum, and insoluble in water and 
dilute alkalis. 

n-Phenylosotriaaolethiamide, ' CH>CS*NH2, is precipitated in 
NPh-N 

long, yellowish needles when hydrogen sulphide is passed for some 
time into a hot ammoniacal solutioii of the nitrile, and the solution 
then mixed with water; it melts a t  131-132", darkens on exposure 
to the air, and is readily soluble in ether, alcohol, acetone, chloroform, 
glacial acetic acid, and carbon bisulphide, but more spariiigly in 
light petroleum, and insoluble in cold water. 

"3C*CH2*NH,,  can be obtained by 
NPh* 

n- Pheny losotriaay hamine, 

reducing the thiamide with zinc and hydrochloric acid in alcoholic 
solutiou, and decomposing the product with soda. It is a colour- 
less oil, boils a t  222-223" under a pressure of lC0 mm., and is 
readily soluble in alcohol, ether, acetone, and chloroform, but only 
sparingly in water and light petroleum. It absorbs carbonic an- 
hydride from the air with great avidity, being thereby converted 
into a crystalline carbonate of the composition (C9H1a4),,H2CO,. 
The hydrochloride, C,H,oN,,HCl, crystallises from cold water in 
plates, melts a t  228-229", and is readily soluble in alcohol and 
water. The platinocli loride, ( CsH10N4)2,HzPtCls, crystallises from 
water in long, yellow prisms, and is readily soluble in hot, but only 
sparingly in cold, water. The tart.rate forms well-defined, trans- 
parent crystals. On adding carbon bisulphide to an ethereal solution 
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of the base, a compound melting at 122-123" is precipitated; 
nitrous acid converts the base into the alcohol described above. 

F. S. K. 
Homologues of n-Phenylosotriazole. By 0. BALTZER and H. 

v. PECHMANN (Annulen, 262, 302-313). -DiacetZ/~henyE~ydrazacet- 
mime, N,HPh:CMe.CMe:N*OAc, is prepared from diacotylphenyl- 
hydrazoxime, exactly as described in the case of methylglyoxalhydr- 
azoxime (compare preceding abstract) ; it crystallises from alcohol in 
yellowish plates and melts a t  171". 

Dimethyl-m-pheuylosotriazole, previously described as an osotri- 
azone derivative (Abstr., 1888, 1287), is best prepared by boiling the 
preceding compound with sodium carbonate ; the product is separated 
from regenerated diacetylphenylhydrazoxime and obtained in a pure 
condition by the same methods as those used in the case of methyl 
phenylosotriazole (compare preceding abstract) ; the yield is 30 per 
cent. of the hydrazoxime employed. 

Diacetyldiphenylhydrazoxi.),L.e, NPh,*N:CMeCMe:NOH, crystallises 
in small, colourless prisms and melts at, 126-127" ; i t  cannot be con- 
verted into an osotriazole derivative under any conditions. 

Diacetylmeth?ll~helzylhydrazoxime, NMePh*N:CMe*CMe:NOH, is 
precipitated as an oil on adding a solution of methglphenylhydrazine 
sulphate (34 grams) and sodium acetate (55 grams) in water 
(310-360 grams) and glacial acetic acid ('20 grams) to a solution of 
methylnitrosoacetono (20 grams) in water (180 grams) ; the yield is 
quantitative. It crystallises from dilute alcohol in yellowish needles, 
melts at 105.5", and dissolves in alkalis and acids with a yellow 
coloration; i t  is decomposed by boiling dilute sulphuric acid with 
formation of diacetyl, and it gives a cherry-red coloration with nitrous 
acid; its solution in concentrated sulphuric acid is coloured red on 
the addition of ferric chloride. The acetyl derivative is a liquid. 
When diacetylmethylphenylhydrazoxime is boiled with acetic an- 
hydride, i t  is decomposed into dimethyl-n-phenylosotriazole and methyl 
alcohol; the yield of the former is more than 80 per cent. of the 
theoretical. 

Dinitrodimethyl-n-pher~ylosotriazole, CloH9N3(N02)2, is formed when 
a solution of the osotriazole in concentrated nitric acid (6 parts) is 
mixed with concentrated snlphuric acid (9 parts) ; it crystallises from 
alcohol in yellow needles and melts at 139". A mixture of warm, 
fuming nitric acid and concentrated sulphuric acid converts the oso- 
triazole into a compound, probably a trinitro-derivative, which melts 
at 227". 

~ethyl-n-phe~~losotriazolecartoxy Eio acid, T:CMe>C.COOH ( 5  

grams), is formed, toge tb er with n-p henylosotriazoledicarboxylic acid 
(2 grams), when dimethylphenylosotriazole (10 grams) is boiled with 
an alkaline solution of potassium permanganate (40 grams) for 12 
hours ; the two compounds are separated by taking advantage of the 
fact that the sodium salt of the monocarboxylic acid i s  soluble, that 
of the dicarboxjlic acid insoluble, in alcohol. It crystallises from 
dilute alcohol in long needles, melts a t  1980, and is readily soluble in 

NPh*N 
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alcohol, but only sparingly in water. The silver salt, CloHeNsOzAg, is 
a colourless compound, sparingly soluble in hot water. The calcium 
salt and the barium salt crystnllise from hot water in small needles ; 
the zinc, manganese, and cadmium salts are only sparingly soluble in 
boiling water. 

E t h y l  methylpheny 118 ydrazonitrosoacetoacetate, 
NMePh*N:CMe-C(NOH)*COOEt, 

prepared by treating ethyl nitrosoacetoacetate with methylphenyl- 
hydrasine, separates from a mixture of chloroform and light petroleum 
in the form of a light-yellow, crystalline powder, and melts at 
77-80'; when it is boiled with acetic anhydride, and the product 
hydrolysed with soda, met hylphenylosotriazolecarboxylic acid is ob- 
tained ; the yield is almost y uantitative. 

(see above), 

separates from boiling water in the form of a colourless, crystalline 
powder, and melts at 255-256" with liberation of water and forma- 
tion of the anhydride (m. p. 104") ; i t  gives the fluorescein reaction 
with resorcinol. The silver salt, CloH,N,04Ag2, crystallises from boil- 
ing water in thread-like forms. The calcium salt and the cadmium 
salt are only sparingly soluble, but the X ~ P E C  salt and the manganese 
salt are readily soluble, in water. 
Acetylpopionyl-a&phenylhydrazacc?toxime, N,HPh:CMe*CEt:N*OAc, 

prepared from ethyl ethylacetoacetate, crystallises from alcohol in 
long, colourless needles and melts a t  147-148". 

N:Q*COOH 
N:C*CO 0 H P hen y losotriaxol edicarbox y lic acid, N P h < 

v, 

>NPh, is obtained by boil- 
YEt: N 
CMe:N 

Methy let hy I-n-phenylosotriazole, 

ing the preceding compound with water ; i t  melts below 0" and boils 
at 270". The dinitro-derivative, C11HllN,(N02)2, crystallises from 
alcohol in lustrous needles and melts at  113". When methylethyl- 
phenylosotriazole is treated with an alkaline solution of potassium 
permanganate, it is rapidly oxidised, yielding methylphenylosotriazole- 
carboxylic acid (m. p. 198") and small quantities of a dicarboxylic 
acid. F. S. R. 

Osotriazole. By 0. BALTZER arid H. v. PECHMANN (Annalen, 262, 
31 4-323) .-Nitro-n-pheng ZosotriazolecarboxzJ lic acid, 

is obtained when phenylosotriazolecarboxylic acid (compare Jonas 
and Pecbmann, this vol., p. 1111) is dissolved in fuming nitric acid 
(10 p.arts), the solution kept for half an hour and then poured on to 
ice ; it crystallises from glacial acetic acid i n  yellowish needles, melta 
a t  236", and is soluble in hot alcohol, but more sparingly in ether, 
chloroform, and boiling water. The ammonium salt crystallises in 
long needles, and is comparatively apazingly soluble, but the sodium 
salt and the potassium salt are readily soluble, in water ; the salts of 
the heavy metals are insoluble. 
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Amido-n-ph~ylosotriaxoEecar~oxy 2~ acid, C9H6N302*NH2, is prepared 
by reducing the nitro-compound vi th  stannous chloride and hydro- 
chloric acid; it separates from glacial acetic acid in the form of a 
colourless, crystalline powder, and from dilute alcohol in needles, 
melts a t  252" with decomposition, and is readily soluble in hot water, 
the solution darkening on boiling. In aqueous solutions of the acid, a 
solution of bleaching powder produces first a reddish- brown coloration 
and then a yellow, flocculent precipitate. The ammonium salt crystal- 
lises from alcohol in long, flat needles; the calcium, barium, and 
manganese salts crystsllise well, but the salts of most of the heavy 
metals are insoluble. 

yzcH >C*COOH, is formed, together Osot riaxolecarbox y lie acid, 
NH~N'' 

with a considerable quantity of another acid, probably an azoxy- 
derivative, when a warm saturated solution of potassium permangan- 
ate is added to a warm, dilute alkaline solution of the amido-acid 
until a permanent coloration is produced ; after decolorising with 
alcohol, the filtered solution is concentrated by evaporation, acidified 
with ace& acid, and the oxalic acid precipitated with calcium chloride ; 
the filtrate is then treated with a fiolution of copper acetate in slight 
excess, the precipitated copper salt washed well with cold water, 
decomposed with hydrogen sulphide, and the filtered solution evapo- 
rated, when the osotriazolecarboxylic acid is deposited in grey crystals. 
It separates from water in the form of a colourless, ci*jstalline powder, 
melts at 211", decomposes at  a higher temperature with evolution of 
carbonic anhydride, and is readily soluble in boiling water, but only 
.sparingly in alcohol and cold water, and practically insoluble in ether, 
chloroform, glacial acetic acid, and acetone. It is only very slowly 
oxidised by potassium permanganato, is not acted on by nitrous acid, 
o r  by boiling fuming nitric acid, and crystallises unchanged from hot 
hydrochloric acid. The calcium salt, (C,H,N,O,)&a + 2H20, crystal- 
lises from hot water in prisms; the salts of the alkalis are readily 
.soluble and the silver salt is explosive. 

CH:N 
CH:N Osotriazole, I >NH, can be prepared by distilling the dry 

carboxylic acid, in small quantities a t  a time, from a retort heated at 
230-290" in a metal-bath ; if the retort, is heated over the free flame, 
explosions are liable to occur ; the yield is almost quantitative. It is 
a colourless oil, having a slight, alkaloyd-like smell, and a sweetish, 
repulsive taste ; it melts a t  22-5", boils at 203-209" (715 mm.), and 
is soluble in water and most ordinary solvents, except light petroleum, 
in all proportions ; the aqueous solution has a neutral reaction. The 
hydyochlon'de, C2H3N3,HC1, is a colourless, crystalline powder, and is 
decomposed by water ; the platinochloride is very unstable. The 
siZver derivative, C2H,N3Ag, is precipitated on adding silver nitrate to 
an aqueous Elohtion of osotriazole ; it is insoluble in ammonia, but 
soluble in nitric acid, and it explodes when heated. The compound 
C2H2N3HgCl, prepared by precipitating a solution of osotriazole with 
mercuric chloride, crptalliscs in lustrous needles, is soluble in hydro- 
chloric acid, and bnrns when heated on platinum foil, leaving a very 
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volnminous ash. In an aqueous solution of osotriazole, copper sulph- 
ate produces a blue precipitate which dissolves in excess of the 
reagent, yielding a blue solution; a calcium derivative, which is 
decomposed by carbonic anhydride, is formed when calcium hydr- 
oxide is added to an aqueous solution of osotriazole. Sodium dis- 
solves in an ethereal solution of osotriazole, yielding a solid sodium 
derivative. 

QHzN>NBz, is precipitated in the form of a 
CH:N Benzoy losotriazole, 

colourless, crystdine powder, when an aqueous solution of osotriazole 
is shaken with 10 per cent. soda and benzoic chloride; it separates 
from chloroform and ether in lustrous crystals, melts a t  loo", and is 
decomposed by soda and by boiling alcohol. The corresponding 
acetyl derivative is a colourless liquid. F. S. I(. 

Alkylation of Secondary and Primary Bases by Potassium 
Alkyl Sulphates. By M. PASSON (Ber., 24, 1678--1682).-Nethyl 
coniine is obtained by adding a concentrated solution of potassium 
methyl sulphate (25 grams) to a concentrated solution of coniine 
(9 grams) and heating on the water-bath until the mixture reacts 
neutral. The unaltered coniine is separated by conversion into its 
nitroso-compound and extraction with ether ; the solution is made 
alkaline and distilled, the base precipitated from the distillate with 
sodium hydroxide, dried over potash, and distilled. The pure base is 
a colourlcss oil, which floats on water, boiliJ at 175.5", and smells like 
coniine. The hydrochloride is similar to coniine hydrochloride, but melts 
at  188-189". When heated at  240°, it sublimes in white needles, is 
easily soluble in water and alcohol, crystallises from the latter in 
beautifd, white needles, and has the same physiologicd actioa as  
coniine hydrochloride. The awrochloride is insoluble in cold, sparingly 
soluble in hot, water, and separates first as an oil, afterwards in long, 
slender needles, and melts a t  79". The platinochloride is easily 
soluble, insoluble, however, in a mixture of ether and alcohol, and 
melts at 158-160O. 

Dipropybmethylamine is obtained. from normal dipropylamine in a 
similar way to the above base. The plutinochloride 
crystallises from water in beautiful, orange-red needles and melts 
about 200". 

Dipropylethybumine is obtained in a similar way to the methyl com- 
pound. The reaction, however, does not take place so easily, and a 
large excess of potassium ethyl sulphate must be used. It boils at 
132-134' and is sparingly soluble in water. The platinochloride is 
easily soluble in water, but insoluble in a mixture of ether and 
alcohol. The aurochloride is fairly easily soluble in water, crystallises 
in beautiful needles, and melts at  96". 

Diethylmethykmine, obtained in a similar way, is a colourless 
liquid, smells like trimethylamine, and boils at 63-65". The hydro- 
chloride forms large, colonrless plates, and is extremely soluble. 'lhe 
uurochboride crystdlises in short, yellow needles and is fairly soluble 
in water. The methyldiethylamine, prepared from metbylamine and 

It boils at 117". 
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potassium ethyl sulphate, boils a t  63-66" and gives a similar auro- 
chloride. E. C. R. 

New Alkaloid from Conium maculatum. By A. LADENBURG 
and G. ADAM (Ber., 24, 1671--1676).--The authors have received 
from E. Merck a new alkaloid obtained from Conium maculatum. 
The preparation was a white powder, easily soluble in water, alcohol, 
ether, and benzene, and yielded salts with acids. It was purified by 
distillation and by crystallisation from toluene ; both methods gave 
identical products. Analysis gave numbers agreeing with the 
formula C8HliN0. Since the new base is very like conhydrine, and 
probably hae a similar constitution, the authors have called it pseudo- 
conhjdrine. 

Pseudoconhydrine is a strong base, reacts alkaline, yields easily 
soluble salts, boils at 229-231" (uncorr.), melts at 100-102", and snb- 
limes in slender needles. It is, like conhydrine, a secondary base, 
since the hydrochloride, when warmed with sodium nitrite, yields n 
nitrosamine. The hydrochZoride forms colourless, hygroscopic crystals, 
easily soluble in water and alcohol, and also soluble in ether. The 
hydrobromide crystallises in tablets. 

When pseudoconhydrina is heated with fuming hydriodic acid and 
amorphous phosphorus for eight hours a t  MOO, an iodide of the 
formula CeHloNI,HI is obtained. It crystallises from water in 
nodular aggregates, darkens at 143", melts at 155", and yields on 
reduction a volatile base, but, owing to the small amount of material, 
this was not examined. When heated with fuming hydrochloric acid, 
it also yields a base easily volatile with steam. 

From the above results, the authors conclude that psendocon- 
hydrine belongs to the class of alkines, and has a constitution 
analogous to that of conhydrine. The authors attempted to syn- 
thesise the compound by reduction of the condensation product of 
a-ethylpjridine with formaldehyde with the following results :- 

a - h t i d y  ZaZkine, C&H4*CH2*CH2*CH2*OH, is obtained by heating 
a-ethylpyridine with formaldehyde and water for eight hours at 160". 
The product is freed from unaltered ethylpyridine by steam distilla- 
tion, extracted with chloroform, the solution dried with potassium 
carbonate, the chloroform distilled off, and the residue distilled under 
reduced pressure. It boils at 128-131" under 17 mm. pressure, and 
is easily soluble in water and alcohol, sparingly in ether. The plntino- 
chloride, (C8H,,NO),,H2PtCI,, is easily soluble and melts a t  142". 
The aurochloride is sparingly soluble, crystallises from water in ill- 
characterised, yellow crystals, and melts at 71'. 

a-hpetidyZuZkine, C,NH,,*CH,*CH~*CH,.OH, is obtained by reduc- 
tion of the above base in absolnte alcohol with sodium. It is purified 
by extraction with ether and distillation, boils a t  932-234" under 
the ordinary pressure, and closely reseiubles pseudoconhydrine in 
boiling point, odour, and solubility, but has a much lower melting 
point, and does not yield crystalline salts. Lupetidylalkine will not 
crystallise either when  BOW^ with crystals of conhydrine or pseudo- 
conhydrine ; when cooled with solid carbonic anhydride and ether, i t  
crystallises, but melts again below 0". Neither the hydrochloride 
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nor hydriodide is crystalline. The hydrobromide crystallises, after 
remaining some time in the desiccator, in feathery crystals which 
liquefy on exposure to air. When reduced with fuming hydriodic 
acid and amorphous phosphorus, a base is obtained which is volatile 
with steam, and yields a sparingly soluble aurochloride crystallising 
in silky needles and melting at  118-119". Analysis gave numbers 
corresponding to the formula CsH15N,HAuC1A. 

Hence lupetidylalkine is not identical either with conhydrine or 
with pseudoconhydrine. E. C. R. 

Paraxanthine. By G. SALOMOK (2eit.physioZ. Ckem., 15,319-320). 
-Paraxanthine crystals have been previously described by the author 
(Zeit. kEin. Jfed., 7, 72) as containing no water of crystallisation. 
In another preparation of these crystals, i t  is now proved that some 
of them on being heated t o  110" become cloudy and whitish from loss 
of water, while others, isomnrphous with them, remain bright. 
Owing to the admixture, i t  was riot found possible to determine the 
water of crystallisation quantitatively. 

By P. 
~CAZENEUVE (Compt. rend., 112, 805-807) .-Seven grams of morphine 
are boiled for 100 hours in a reflnx apparatus with an equal molecular 
proportion (5 grams) of paranitrosodimethylaniline hydrochloride 
and 500 C.C. of methyl alcohol. A crystalline compound separates, 
having all the properties of the tetramethyldiazoamidobenzene formed 
by the action of aniline on paranitrosodimethylaniline. The alcoholic 
liquid is evaporated to dryness, the residue treated with hot water, 
the solution filtered, the filtrate again evaporated to dryness, and 
dissolved in dilute hydrochloric acid. A violet solution is thus 
obtained, from which sodium hydroxide precipitates the base ; the 
latter, after being washed free from morphine, is treated with amyl 
alcohol, which dissolves the violet compound, but leaves a blue sub- 
.s tame undissolved. Analysis of the platinochloride, precipitated by 
a mixture of alcohol and ether, shows that the violet compound has 
the composition C1,H,,NOr:NCfiHP*N~~e2. The free base is amorphous, 
and is slightly soluble in water, from which it is precipitated by 
addition of sodium chloride ; it is readily soluble in methyl, ethyl, 
or arnyl alcohol, yielding strongly dichroic solutions which are violet 
by transmitted, and red by reflected, light. It dyes wool, silk, and 
guncotton directly, giving a beautiful bright violet, which, however, 
fades when exposed to light. 

This colouring matter is not a safranine, but seems comparable to 
dimethylamidodiphenylimide (Bindschedler's green). Substitution 
does not take place in the phenol group, for a similar product is 
obtained from codeine, the methyl group in which would prevent 
condensation by union of the oxygen with nitrogen. It is probable 
that the formation of the violet compound is due to the tendency of 
the morphine to form oxymorphine. At the same time, its formation 
and character invalidate Polstorff's view that pseudomorphine is 
formed from 2 rnols. of morphine with elimination of 2 atoms of 
hydrogen; if this were so, tlic pseudo-compound should yield a 

W. D. H. 

Violet Colouring Matter Derived from Morphine. 
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safranine, and not an indaminc. 
colouring matter as a phenanthrene derivative. 

It is also possible to regard the 
C. H. B. 

Pseudocodehe. By E. MERCK (Arch. Pharm., 229, 161-164). 
-Pseudocodezne, CI8H2,NO3 + H20, a strong base discovered during 
the preparation of apocodeine, forms a white, crystalline mass, easily 
soluble in alcohol, especially when hot. From this solution it is pre- 
cipitated by water in white needles. It is sparingly soluble in ether, 
from which solution i t  separates in brilliant, tyansparent needles. It 
melts at 178-180" (uncorr.). A 1-91 per cent. alcoholic solution 
rotates the plane of polarisntion 1.423" towards the left ; hence its 
specific rotatory power is -91.040". Ferric chloride gives no reac- 
tion. The base yields well-crystallisable salts, of which the hydro- 
chloride, hydrobromide, nitrate, platinochloride, mercurochloride, and 
picrate are described. The physiological action of pseudocodeine is 
similar to that of codeine, but weaker. J. T. 

Conversion of Cupre'ine into Quinine. By E. GMMAUX and 
A. ARNAUD (Compt. rend., 112, 774--773).-When cupreine, per- 
fectly free from quinine, is boiled for several hours in a reflux appa- 
ratus, with an equivalent quantity of sodium and an excess of methyl 
iodide dissolved in methyl alcohol, quinine rnethiodide is obtained in 
slender, white needles, and quinine dimethiodide in yellow prisms, 
identical in composition, melting point, and rotatory power with the 
methiodides obtained from natural quinine. The methiodides from 
both sources dissolve in dilute sulphuric acid with a beautiful blue 
fluorescence. 

If the cupreine is heated in sealed tubes at 100" for about 12 hours 
with sodium methoxide and methyl chloride, free quinine is obtained 
identical in all its properties with the natural product. 

It follows that cnpreine is a substance with a phenolic function, and 
quinine is its methyl ether. This result throws little light upon the 
constitution of quinine, but establishes the presence of a methoxy- 
group OMe. It is remarkable that a methyl group is frequently 
found in the products obtained from plants, whilst an ethyl group 
never occurs. This is, doubtless, due to the mode of nutrition of 
plants, which absorb carbonic anhydride, and convert it first into 
formaldehyde and afterwards into methyl alcohol. C. H. B. 

Isocinchonine. By E. JUNGFLEISCH and E. L ~ G E R  (Compt. rend,.. 
112, 992--943).-Chiefly polemical and a question of priority. The 
isocinchonine obtained by Hesse's method (Abstr., 1888, 379) is a 
mixture of cinchonigine, cincboniline, and a non-crystallisable base. 

C. H. B. 

Tropine. By A. LADENBURG (Ber., 24, 1628-1633).-The first 
part of this paper contains crystallographic descriptions and measure- 
ments of tropine platinochloride and tropine awochloride. The 
former belongs to the mouosymmetric system; the latter melts a t  
202O, and is deposited in pale-yellow, transparent crystals of the 
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asymmetric system. Tropine mercurochbride, C8NH,,0,HCI,6HgC1,, 
melts at 246". 

With reference to the production of the bibasic tropic acid bey the 
oxidation of tropine, the author points out that in the case of piperi- 
dine, pipecoline, and coniine, the piperidine ring is resolved and an 
a-carbon atom oxidised to carboxyl ; as tropine contains a carboxyl 
group in the side chain, this would probably undergo change and 
yield a, bibasic acid ; hence the formation of tropic acid, contrary to 
the opinion of Liebermann, is not opposed to the author's formula for 
tropine (compare this vol., p. 749). 

By 'EL. 
FRAGNER (Ber., 24, 1498--1500).-1t has long been known that the 
plants of the family A~nuryZZicZe~ are poisonous, but hitherto they have 
not been chemically examiued. The author finds that tbe bulbs of 
Amaryllis formosissirna, which is indigenous to South Americrt, con- 
tain a new alkaloxd, for which he proposes the name amarylzine. It 
crystallises from alcohol in aggregates of short needles, is slightly 
soluble in water, readily in chloroform and ether. It gives precipi- 
tates with the usual alkaldidal reagents, and shows a characteristic 
reaction with sulphuric acid, giving a reddish-brown solution, which 
passes after a long time into brown, and becomes green on addition of 
a little water. The alkaloid becomes yellow at. 190", brown at 194", 
and me1t.s completely at 196". 

Another alkaloid, which the author terms beEZarnarine, may be ob- 
tained from the bulbs of Arnaiyllis belladonna, and crystallises i n  
colourless needles, readily soluble in chloroform, alcohol, and ether. 
It becomes yellow at 175", brown at  179", and melts at 181". With 
sulphuric acid,it gives a grey coloration, which becomes a beautiful red 
on warming, and yellowish-green on addition of a grain of potassium 
nitrate. With sulphuric acid and a little potassium dichromate, it 
gives first a yellowish-green and then a brown coloration. 

Morrenine. By P. ARATA and C. GELZER (Ber., 24,1849-1851). 
-The authors have examined the roots of Morrenia brachystephana 
(this), the sap of which is employed in the Argentine Republic as 
a specsc for deficient lacteal secretion. The finely divided roots were 
extracted with ether, which removes wax, fatty acids, and resinous 
substances ; one of the latter is soluble in alcohol and melts at 60". 
The exhausted roots are boiled with alcohol, the solution filtered, 
and the alcohol removed ; the residue contains a new alkaloYd which 
has a very bitter taste, is readily soluble in water, chloroform, or 
amyl alcohol, and melts a t  106". Precipitates are obtained with all 
the ordinary alkaloidal reagents, and it is proposed to term it morren- 
ine. The compound may be prepared more readily by digeating the 
roots for three to four days with 2 per cent. hydrochloric acid, 
neutralising bhe filtered solution with magnesia, evaporating to dry- 
ness, and extracting the residue with warm alcohol. (See also p. 
1C88;) J. 3. T. 

Crystalline Egg Albumin. By S. GABRIEL (Zei t .  p7t~sioZ. Chem., 
15, 4?56-464).--In a repetition of Hofmeister's (Abstr., 1890, 182) 

J. B. T. 

Amarylline and Bellamarine, two new Alkaloids. 

H. G. C. 
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work, a half saturated solution of ammonium sulphate was found to 
be too strong, causing precipitation. The prote'id was dissolved in 
water, and then a saturated solution of ammonium sulphate added 
until a cloudiness appeared, which wa9 dissolved on adding a little 
more water. The formation of all stages of crystallisation can then 
be easily observed. The " globuliths " which are first formed soon 
loose their homogeneity and show a radiating appearance. The 
sphaeroliths are bundles of needles which soon separate. After 
drying, the protei'd is no longer crystalline. Drawing an analogy 
from Pawlewski's experiments on paraffin dissolved in acetic. acid 
(Ber., 23, 327), it is believed that colloidal protei'd is a polymeride of 
the crystalline material. The question whether these crystals were 
composed of pure albumin or of albumin in combination with am- 
monium sulphate was left open by Hofmeister. Harniack (this vol., 
476) states they contain only 5 per cent. of prote'id. I n  the present 
research their composition was found to be as follows :- 

Egg albumin.. ........ 80.86 
Ammonium sulphate ... 15.56 in parts, 
Water. ............... ,,} 
Ash .................. 0.19 

The percentage of nitrogen in pure egg albumin is 14.96. 
appears to contain less nitrogen than other proteids. 

Artificial Melanin. By G. POUCHET (Compt. rend., 112, 884- 
885) .-A substance having the general properties of the melanins 
is found in old anatomical preparations preserved in alcohol, and is 
also obtained by treating fresh blood with alcohol and mercuric 
chloride ; the exact conditions which determine its formation have 
not yet been ascertained. I t  forms black grains insoluble i n  alcohol, 
ether, carbon bisulphide, and hydrochloric acid. Since all other con- 
stituents of blood are soluble in hydrochloric acid, the melanin can 
easily be separated from them. The grains dissolve in a 2 per cent. 
solution of potash, but a flocculent, brownish substance is precipitated 
on addition of hydrochloric acid; they dissolve in sulphuric acid 
forming a reddish solution, or if the acid is slightly diluted, a ponceau- 
coloured solution. Hydrogen peroxide or chlorine-water bleaches the 
grains, and they are then seen to have a radiating structure. I n  
contact with hydrochloric acid and potassium ferrocyanide, they give 
no blue coloration. 

It thus 
W. D. H. 

C. H. B. 
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